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Is Brake 
Fade-Out 
your problem? 















































For brakes to require greater pedal pressure as fric- 
tional heat increases has long been considered a mat- 
ter of normal expectancy. 


Today, however, Rusco engineers are able to offer 
not only linings in which such fade-out is reduced to 
a minimum — but, if preferred, linings having a { 
negative fade—that actually build up their coeffi- 

cient of friction as the amount of heat increases. 





















































THE RUSSELL MFG CO. A 
LABORATORIES 
GOT MIDDLETOWN, CONN. 
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CONSECUTIVE STOPS-INTERVALS 45 SECS 


Data: Brake type, internal mechanical; drum size, 11.5 in.; drum 
material, steel; car speed, 45 m.p.h. ; constant deceleration 15 ft. sec. 
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Curve A in the accompanying chart shows a typical perform- 
ance record of a Rusco Lining having positive fade-out, while 
Curve B represents the same test as made with a Rusco Lining 
having a negative fade. It will be noticed on the B Curve that 
the pedal pressure required for the last two stops was actually 
less by about 20% than for the first two. 
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In these days of free wheeling it is obvious that a lining requir- 
ing less pedal pressure the longer the brake is applied offers 
decided advantages. Complete details will be furnished gladly 
upon request. Address Engineering Department C-11, The 
Russell Manufacturing Company, Middletown, Conn, 
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FLEXIBLE-MOLDED — FULL-MOLDED — 
WOVEN — WOVEN-MOLDED 


BRAKE LININGS 
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COLD ROLLED 
STRIP STEEL 


HE Automotive Industry always quick to grasp methods con- 

cerning efficient production and lowering costs — accepted 
American Quality Cold Rolled Strip Steel as a great step forward. 
Its ease of fabrication —its adaptability to every type of drawing, 
stamping and forming—brought on economies and won consumer 
good will through high quality. In your own case—it may be more 
practical for you to use American Quality Cold Rolled Strip Steel 
than some more expensive material, or in place of castings. To help 
you secure the facts—the entire resources of our engineering and 
manufacturing divisions are placed unreservedly at your disposal. 
Write us about your requirements. 


AMERICAN STEEL & WIRE iia on ad 


208 South LaSalle Street, Chicago 
94 Grove Street, Worcester 
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SUBSIDIARY OF UNITED 


AND ALL PRINCIPAL CITIES 
Pacific Coast Distributors: Columbia Stee| Company, Russ Building, Sen Francisco 


STATES STEEL CORPORATION 


apie State Bidg., New York 
First sade Bank Bidg., Baltimore 


Export Distributors: United States Steel Products Company, New York 
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Lower costs, 


More freedom in 
new product design, 


Less compromise 


—would follow Greater 


FLEXIBILITY 








in Machine Tool Equipment 


or implied, it begins to look as if the seemingly 

fast tempo of the recent past may be but a 
measured pace compared with the demands of the near 
future. 

Henry M. Crane told the Philadelphia Section, 
S.A.E., last month of some of the changes in the offing. 
They unfold an epic of better performance, better 
looks, less weight—at lower prices. He stressed a 
point that will be in the limelight a good deal the next 
few months—namely, a bigger package for less money. 

Knowing the changes in prospect we may well mar- 
vel at the car builder’s ability to produce the new crea- 
tions at the present level of prices. However the real 
question is, “Can the new car be produced at a legiti- 
mate profit?” 

The answer is clean-cut but polygonal. Assuming a 
well-balanced, economical design, the first requisite is 


(orm. engineering activity expressed 


by Joseph Geschelin 


a modernized manufacturing program comprehending 
the advantages of the latest in manufacturing equip- 
ment as well as the best in methods and processes. 
This program, needless to say, must be tailor fitted to 
a carefully estimated building program, else the profit 
may be non-existent. 

Now for some of the other elements that enter the 
picture. Maybe they are simple when laying out a new 
plant, but consider the problem presented by a plant 
already in business that is faced with the need for a 
quick shift in design and price level. Shall we buy 
much needed modern equipment, or can we modernize 
by patching up and buying only the machinery we can’t 
do without? 

Our purpose here is to discuss one factor that may 








easily dominate the whole situation when viewed 
broadly. FLEXIBILITY of manufacturing equipment 
is the key. And it means much more than its diction- 
ary definition implies. According to many good 
thinkers, flexibility should dominate every sound 
equipment program—should be definitely related to 
future engineering design. 

FLEXIBILITY is the keynote of Alex Taub’s paper, 
“How the Design Engineer Views Manufacturing,” 
which was read at the Production session at the 
National Metal Congress last month. How can the 
engineer create fresh design when its execution is 
fettered by existing manufacturing equipment. Taub 
scores heavily in his indictment of old or inadeqfate 
machinery which cannot be accommodated to even 
minor changes in design. He points an accusing finger 
at specific machines that handicap the flexibility of 
change. 

If we search deeper, we may see that this lack of 
flexibility reacts unfavorably on costs and consequent 
profits. The trouble is that the engineer not only is 
handicapped in the creation of design but also is forced 
to compromises which are never as economical as the 
preferred design might be. | 


Cost of Making Tools 


In similar fashion, more flexibility is needed in tool 
room equipment, not so much in the way of quick 
changeover as in the ability to produce at lower cost. 
The prohibitive cost of making tools, press dies, forg- 
ing dies, etc., is another deterrent to advanced design. 
Several tool-room machines placed on the market re- 
cently are designed from this point of view. 

Whereas the engineer would be helped by a program 
of modernization, factory executives are face to face 
with the practical limitations of producing the new 
product with existing equipment or at least the mini- 
mum of capital outlay for rehabilitation. If we persist 
in using PROFIT as a goal in any business transac- 
tion, it is evident that even the limited program in- 
volves the purchase of some new equipment, much 
revamping of the old, some investment in new tools 
and fixtures. 

This side of the picture is admirably stated by Leroy 
F. Maurer, works manager, Pierce-Arrow, in his 
paper, “Manufacturing Equipment Required to Meet 
the Designer’s Needs,” which was read at the last 
S.A.E. Production meeting. He, too, agrees with Alex 
Taub that much of the existing equipment is not flex- 
ible enough to meet the demands of the near future. 
He feels that the present drive for flexibility must be 
continued to the end that future changes in design 
may be put through without excessive capital outlay. 

Inevitably this philosophy of flexibility serves to 
focus attention on the revolutionary progress being 
made by the machine tool industry. There is no re- 
treat from the path of mechanization. The current 
crop of machine tools represents a still closer approach 
to greater productivity, less handling, less supervision 
by operators. Guy Hubbard’ in his excellent paper 
before the machine shop practice division of the 
A.S.M.E, points out the phenomenal changes in ma- 
chine tool design that have seen their birth in the past 
two years. 

Despite the emphasis on flexibility, it must not be 
inferred that the special high-production machine is 
out of the picture. On the contrary, with the growth 
of: consumer demand and the need for lower costs, this 
type of equipment has its own undisputed sphere. Cer- 
tain operations demand special machinery and justify 
it on a sound economic basis. 
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The trend of flexibility was foreseen some time ago. 
Early last year it formed an important unit of a series 
of articles in Automotive Industries. Part three of 
this series developed the role of the so-called unit 
type machine which although not strictly a new devel- 
opment, was worthy of special notice. In that discus- 
sion we separated unit machines into two very broad 
classes simply for convenience as follows: 

“(1) A class of machines built up from standard 
units but more or less permanent in character. In this 
group might be included turret lathes, automatic 
lathes, vertical turret lathes and power presses. A 
characteristic of this group is the variability of the 
tooling which may be salvaged or scrapped but at any 
rate completely changed in character to accommodate 
a new design. Naturally this tooling represents an ap- 
preciable investment and cannot be changed economi- 
cally except at stated intervals. A newcomer in this 
group is the powerful heavy-duty, single-spindle drill 
press used with interchangeable multiple spindle heads 
—really one of the most flexible combinations that has 
ever been developed. 

“(2) Single purpose machines built up from standard 
units. These units in combination with others make 
possible a large variety of production machines, sim- 
ple and complex. The characteristic of these machines 
is that they may be used not only on a similar class of 
work, but converted to produce parts of an entirely dif- 
ferent nature. This classification includes milling ma- 
chines, boring mills, multiple-spindle drilling machines, 
multiple-spindle tapping machines and the like. This 
classification may also include some varieties of the 
heavy-duty drill press mentioned in class 1.” 

This by no means exhausts the possibilities of the 
gamut of unit type machines for production, but it 
does illustrate the point. In general, what is desired is 
a class of productive equipment rugged in construc- 
tion, with provision for a wide selection of operating 
speeds, with provisions for flexibility by changes in 
tooling, fixtures, multiple heads, etc. 

Multiple spindle heads for boring, drilling, and like 
offer a positive solution to the perplexing problems of 
the designer and production man. A change in the 
number of cylinders or their arrangement can be quick- 
ly met by a change in heads although the primary ma- 
chine may be unchanged and more or less completely 
utilized. 


Materials Handling 


To the factory organization, the emphasis on flex- 
ibility places a new value on the possibilities of mate- 
rials handling devices. At this moment, a number of 
the largest automotive manufacturers in this industry 
are changing their plant layout and materials handling 
to suit the changing order of things. 

E. R. Smith of the Seneca Falls Machine Co., already 
has pioneered a basic automatic handling device which 
seems to have great possibilities. It started with the 
idea of automatic loading for a single machine, then 
it was extended to include a small battery of similar 
machines. Now it seems practical to extend the idea 
to a group of dissimilar machines completely finishing 
a part requiring many metal cutting operations. One 
such layout connecting a battery of nine machines is 
described in a recent issue of the A.S.T.E. Journal.‘ 

The real point of the whole discussion here is that 


. the trends being noted are neither academic nor vision- 


ary. Modern equipment capable of yielding a profit 
on manufactured consumer products is here. It is the 
current product of the machine tool industry which 
(Turn to page 655, please) 
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JUST AMONG 


OURSELVES 


Third Quarter's Past 
Hail the Fourth 


HE third quarter statements 

of automobile companies this 
year are, for the most part, tear 
stains on the financial record 
of the industry. Continued de- 
creases in volume in line with 
usual seasonal sales characteris- 
tics brought low earnings lower 
and made low losses higher. 

Nash alone of the big car com- 
panies reporting thus far came 
through the third quarter of 
1932 with a profit. This com- 
pany earned, during that period, 
a little over $118,000, bringing 
their total profits for the nine 
months close to the three-quar- 
ters of a million mark. 

Strong belief of important ex- 
ecutives in the imminence of bet- 
ter times, however, would seem 
to be indicated by the mainte- 
nance of dividends by Chrysler 
and General Motors despite the 
prospect of a fourth quarter 
earnings outlook which offers no 
particular encouragement. 


Just Before 
The Battle— 


HE general withholding of 

new models until-December or 
January makes the next few 
weeks a period of merchandising 
preparation and integration for 
most companies. The battle for 
good dealers and distributors is 
raging as furiously today as it 
will after Jan. 1, but this inter- 
trade struggle is merely part of 


the preparation for the barrage 
which will be unleashed on the 
public after the new models are 
out and the 1933 show season is 
under way. 

For some companies these 
year-end weeks are merely weeks 
of watchful waiting. For the 
alert organizations, however, 
they are weeks of eager, dynamic 
action. These latter companies 
realize that a figurative gun is 
likely to be shot off about Jan. 1 
which will mean “GO!” in the 
race back to prosperity. They 
are getting into position for that 
start NOW. 


A Step Forward 
and Onward 


ANY of our readers will be 

interested to know that 
Motor World Wholesale has been 
merged with Automobile Trade 
Journal, the resulting combina- 
tion being a business paper 
edited for the entire retail and 
wholesale trade. 

Today, with maintenance a 
vital phase of modern automo- 
tive progress—with interwoven 
interests; with closer coopera- 
tion; with greater appreciation 
of the problems of each other 
necessary among manufacturers, 
wholesalers and _ retailers—the 
integration of this leading whole- 
sale publication with Automobile 
Trade Journal, the leading retail 
publication, becomes a logical and 
constructive step. It is a mani- 
festation of the progress of the 
times. 








As a result of the merger, 
Automobile Trade Journal not 
only will have more paid circula- 
tion among retailers than any 
competitor as it has had for 
many years, but will have nearly 
twice as many paid wholesale 
subscribers as any other auto- 
motive publication. Its circula- 
tion therefore gives the most 
complete coverage of buying 
power, both wholesale and retail, 
available. 

In the new set-up, Leon Bani- 
gan, who as editor of Motor 
World Wholesale has become 
recognized as the leading author- 
ity in the industry on parts, ac- 
cessory and equipment merchan- 
dising, is advanced to the posi- 
tion of Marketing Editor of the 
Chilton Co., where he will con- 
tribute to Automobile Trade 
Journal and other Chilton pub- 
lications the same sort of edi- 
torial thought that made Motor 
World Wholesale the outstanding 
paper among jobbers. 

Don Blanchard continues, of 
course, as editor of Automobile 
Trade Journal. 

If there are any of our read- 
ers, incidentally, particularly 
those in sales and merchandising 
work, who would like to know 
more details about the relation- 
ship and personnel of the Chilton 
publications—Automotive Indus- 
tries, Automobile Trade Journal 
and Commercial Car Journal— 
we wish they would drop us a 
line. We'll be glad to give them 
all details any time. 

It’s difficult for us not to be a 
bit proud of these publications 
which are under our editorial 
direction and naturally we are 
eager to talk about them to any- 


body who wants to listen.— 
N. G. S. 


—— 
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Fig. 1—Case and core structures of 

normalized 0.75 per cent Cr steels 

without (left) and with (right) nickel, air- 
cooled from 1450 deg. F. 100 X 


investigated by H. J. French of the Inter- 

national Nickel Co., Inc., New York, and 
V. O. Homerberg, associate professor of physical 
metallurgy, Massachusetts Institute of Technol- 
ogy, Cambridge, Mass., and a paper on the sub- 
ject was presented by them at the recent Buffalo 
meeting of the American Society for Steel Treat- 
ing. The authors reviewed previous references 
to the use of nickel in the literature of the nitrid- 
ing process and outlined and discussed research 
work of their own. In this work, case hardness 
was determined by the Monotron hardness tester 
and by the Vickers and Rockwell instruments; 
bend tests, torsion tests and impact tests were 
also made on the various materials investigated. 
Following is a discussion of the results obtained 
by Messrs. French and Homerberg, taken from 
their paper. 

In considering the effects of nickel in nitriding 
steel, it is convenient to discuss separately its 
effects upon. the core and the case, although the 
characteristics of the latter are, in certain re- 
spects, intimately related to those of the former. 

Nickel strengthens and hardens the core of most 
of the currently nitriding steels (see Fig. 2) 
and so helps to provide better support to the very 
hard and comparatively brittle case when it is 
called upon to resist deformation. This support, 
which is considered to be essential in carburizing 
steels in applications involving high pressures, 
would seem to be an even more necessary require- 
ment with the relatively harder and more brittle 
nitride case, which otherwise tends to crack and 
spall under load. 

The refining action of nickel on the pearlite, 


iE role of nickel in nitriding steels has been 
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Nickel Added to Nitriding Steel Bringgl 


This article gives the result of cooperative 
research conducted in the metallurgical 
laboratories of the Massachusetts Insti- 
tute of Technology by the Institute's staff 
and the International Nickel Co. 


frequently evident in complex nickel-containing steels as a 
marked sorbitizing effect, is of value as regards both core 
and case, and is illustrated in Fig. 1, which shows normalized 
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and nitrided samples of 





0.7 per cent Cr steel 
| a without and with nickel. 
The nickel - containing 
steel has a finer struc- 
ture and one which 


Dec rease Increase 


During Nitriding 








would be judged to show 
better mechanical prop- 
erties than the corre- 
sponding steel without 
the nickel. 

In steels containing 
aluminum, the addition 
of nickel results in an- 
other important effect. 
In the prolonged heating 
for nitriding at temper- 
atures in the neighbor- 
hood of 975 deg. F., pro- 
nounced increases in 
hardness, strength and 
elastic properties are 
produced in the core, 
with decrease in the re- 
sistance to impact and 
moderate decreases in 
elongation and reduction 
of area in tensile tests. 

In prior discussions of 
the changes in the core 
during the nitriding of 
steels containing nickel, 
the comments have most 











often been restricted to 


° J . 
7s. 2 2 
eo ee 
2535 2 
S$ a Fig. 2—Effects of nitriding 
Ele = on various mechanical prop- 


- erties of different steels 
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changes in impact resistance, with the natural infer- 
ence or definite suggestion that embrittlement was 
encountered and that this precluded useful applications 
of such steels. 

This view does not appear to be adequate in evalu- 
ating the observed effects which have the character- 
istics of dispersion-hardening phenomena. These 
effects have been observed in steels containing appre- 
ciable proportions of both aluminum and nickel* and 
the decreases in impact values of the core find com- 
pensation in increased core strength, higher elastic 
properties and increased hardness, with the result that 
better support is given to the case when it is subjected 
to heavy pressure. These effects are illustrated in 
Fig. 2 and may be of decided advantage for some ap- 
plications. But it is also important to recognize that 
the differences in impact values of the core, before 
and after dispersion hardening, are not necessarily 
representative of the differences in the nitrided steels, 
i. e., in the condition in which the nitrided articles are 
used. 

This is especially important in small sections, such 
as those under test, where the embrittling effect of the 
hard nitride case completely overshadows the reduction 
in impact values of the core resulting from dispersion- 
hardening phenomena. As is shown in Fig. 3, the 
nitrided Cr-Al-Mo steel, without nickel, showed a 
Charpy value of about 19 ft.-lb. when nitrided for 48 
hours at 975 deg. F. A similar steel with the addition 
of 31% per cent nickel showed 16 ft.-lb. in the Charpy 
test under comparable conditions. The latter value is 
less than the former, but it is of the same order of 
magnitude and the small difference between the two 
values does not reflect in any way the larger changes 
which occur in the core (55 ft.-lb. and 34 ft.-lb. respec- 
tively) as the result of dispersion hardening of the 
nickel steel. 

In somewhat larger sections the core properties may 





* Steels made in induction furnaces or by basic electric furnace 
practice—acid steel practice not considered. 
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Fig. 3—Change 

in impact value 

with nickel con- 
tent 
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be expected to be somewhat more important in deter- 
mining the resistance to impact of the nitrided articles. 
But even under such conditions there is no evidence to 
indicate that the presence of both aluminum and nickel, 
and resulting dispersion-hardening phenomena, are 
detrimental in the sense that losses in one direction 
do not find compensation by gains in another. Actually 
the mechanical properties of the core may be con- 
sidered to be improved, if both strength and ductility 
are given consideration. A comparison of nickel-con- 
taining steels, subjected to the nitriding heating cycle 
in air, with nickel-free samples quenched and then 
tempered at lower temperatures to produce the same 
tensile strengths (without dispersion hardening), 
showed that the dispersion-hardened steels have higher 
elastic properties than those secured in the nickel-free 
steels by the lowered tempering temperature necessary 
to provide the same tensile strength. They also showed 
equally good or better ductility and resistance to 
impact. ° 

There are obvious practical limitations to the core 
strengthening which can be produced in the nickel- 
free steels by lowering the tempering temperature in 
the preliminary heat treatment, since stability of prop- 
erties in the core will not be obtained unless the tem- 


Fig. 4A—Change in toughness and hardness with nickel 
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pering is carried out at temperatures at or above the 
nitriding temperature (860-1050 deg. F.). 

The foregoing comparisons are cited mainly to em- 
phasize the point that the nickel-alloy steel cores are 
not embrittled in nitriding but merely show effects 
comparable to those observed under varying heat treat- 
ments of the nickel-free steels. 

An important advantage of the dispersion-harden- 
able nickel-alloy nitriding steels is that they permit 
soft cores with relatively good machining properties 
to be transformed automatically during nitriding into 
stronger cores which are better able to support the 
case in service. 

Nickel exerts a marked toughening effect upon the 
cases of nitrided steels, with some loss in the maxi- 
mum case hardness obtainable. 

The magnitude of these effects depends upon the 
compositions to which the nickel additions are made, 
the treatments, etc., but in general appreciable in- 
creases in toughness are obtained only with nickel ad- 
ditions of more than about 11% per cent, as is shown 
in Figs. 4 and 5. With increase in nickel to 5 per cent 


Table | 


Approximate Case and Core Properties of Nitrided Cr-Al-Mo Steels 


with and without Nickel 





the case toughness increases rapidly and the maximum 
case hardness decreases. 

Probably the most effective additions are between 2 
and 3% per cent of nickel, since in this range’ the de- 
creases in maximum case hardness are of the order 
of only 5 to 12 per cent (Monotron-Brinell) for steels 
which provide high case hardness, whereas the case 
toughness, as measured in the qualitative Brinell 
toughness test, increases to the order of 50 to 130 
per cent. 

The primary benefits from nickel additions to nitrid- 
ing steels, as shown by the foregoing illustrations, are, 
therefore, found in one or more of the following: 

(a) its strengthening and toughening effects upon 
the case with moderate decreases in case 
hardness. 

(b) its strengthening and hardening effects on 
the core by which to provide better support 
to the case. 

(c) its development of dispersion-hardening phe- 
nomena in steels containing appreciable pro- 
portions of aluminum, by means of which soft 
articles may automatically acquire higher core 
strength and elastic properties during 
nitriding. 

High case hardness and concomitant properties are 
essentially the focus of attraction to the nitriding 
steels. Since nickel is primarily a case-toughening ele- 
ment, its effective use requires a knowledge of how 
to balance its effects with those of other elements which 
promote high case hardness. With such information 
it should be possible to provide improved case tough- 
ness at different case hardness levels, and the required 
core properties, to meet varied industrial requirements. 
For this reason, as well as to confirm the described 
effects of nickel over a wider range of compositions than 
those discussed, many alloy steel systems were studied, 
and the compositions and properties of a few steels 
in which the beneficial effects of nickel are effectively 
utilized will be discussed briefly. 

The 1 per cent Al, 1 per cent Cr steels, with or with- 
out molybdenum, are steels in which nickel can be 
used effectively in con- 
trolling and improving 
‘the case and core prop- 
erties to meet varied serv- 
ice requirements. In- 
crease in the nickel con- 
tent up to about 5 per cent 
in the Cr-Al-Mo steels re- 


(Nitrided 48 hrs. at 975 deg. F. with about 30 per cent ammonia sults in an appreciable 


dissociation) 


and continuous increase 
in the torsional elastic 










properties of the case; it 









Nickel Customary ie . 
Containing Cr-Al-Mo also results in increase in 
Steel Stee! the torque required to 
Carbon, per cent 0.15 0.15 “ 
Chromium, per cent Type bm Lp crack the case and in the 
Aluminum, per cent : . . * 4 
Molybdenum, per cent { Composition 0:25 0.28 angular displacement be 
Nickel, per cent 2.50 stim 


fore cracking will occur. 
These beneficial effects 
are observed in the-zones 
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Torsional properties of the case, as nitrided 












Prop. limit, Ib./sq. in. 57,000 44,500 
— a crack case, > ./8q. oa oe a vor - of highest hardness and 
urface displacement at cracking, inch/inc y * 
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Depth of case, in inches, showing a below the surface of the 
ardness over ee . 
800 Monotron-Brinell 0.008 0.008 nitrided articles. They 
400 Monotron-Brinell d x 
Total case depth (based on hardness) 0.022 0.024 are supp 1 em en ted ? 
Tensile properties of the core, after nitriding through dispersion-har- 
Prop. limit, Ib./sq. in. 93,000 60,000 d ° h b 
Tensile strength, Ib./eq. in: 118,000 86,300 ening phenomena, by 
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the core, with some de- 
crease in ductility and im- 
pact resistance, but, as 
was explained previously, 
these latter changes do not 


Table 2 


Containing Nickel 


Comparisons of Case and Core Properties of Different Nitriding Steels 





involve embrittlement in 
the usual sense of this 
term. With increase in 
the nickel content the case 
hardness decreases, some- 
what slowly up to about 


Carbon, per cent 
Chromium, per cent 
Aluminum, per cent 
Vanadium, per cent 
Molybdenum, per cent 
Nickel, per cent 


0.10 0.12 0.15 0.15 0.18 
1.10 1.10 0.59 0.62 1.17 
0.42 0.40 0.49 0.44 0.95 
0.58 0.55 0.56 0.55 eee 

cee er 0.64 0.75 0.28 
2.45 wa 2.44 o <5 





2% per cent of nickel, but 


Torsional properties of the case, as nitrided 


. Prop. limit, Ib./sq. in. ’ 39,100 71,600 48 000 44,500 
more rapidly thereafter. . Strece =» arent: case, Ib. / sa. . saeg enone ae $2,600 ve TA ne 67,400 
er urface displace. at cracking, in./in. x J J s 0.014 
Similar effects were ob- Max. case hardness, Monotron-Brinell 1,005 1,085 975 1,075 1,080 
served in the Cr-Al steels, Depth of case, in inches, showing 
; i a hardness over 
which, in the presence of 800 Monotron-Brinell 0.010 0.011 0.009 0.013 0.008 
about 2 per cent or more 400, menstren-Srinen « chee 0.016 0.016 0.020 . 0.018 0.015 
. otal case dep ased on hardness . J J 0.024 
of nickel, showed prac Tensile properties of the core, 
tically the same case prop- eroetter nitriding en neta "g 
. rop. lim ./sq. in. ’ woes ’ —— ,000 
erties as the correspond- Tensile str., Ib./sq. in. 110,000 128,600 22) g6%300 
i eye Elong. in 2 in., per cent owas aoe 30 
ing Cr-Al-Mo steels, but Red. of area, per cent 70 Fe 60 bees 73 


slightly lower core prop- 
erties. 

The proportions of 
nickel to be added to the 
Cr-Al-Mo steels will de- 
pend upon the service re- 
quirements, since a compromise is involved between 
improved case toughness and decreased case hardness. 
A steel with about 214 to 234 per cent of nickel would 
seem to be attractive for those numerous applications 
where improved case toughness and increased core 
strength must be secured with only moderate sacrifices 
in the case hardness. Such a steel may be made to the 
following specifications: 


before nitriding 


Carbon, percent ......... To suit, between 0.10/0.40 

Manganese, per cent .... .0.45/0.75 

Aluminum, per cent ..... 0.85/1.05 

Chromium, per cent ...... 1.00/1.30 

Nickel, per cent ......... 2.25/2.75 

Molybdenum, per cent ... .0.15/0.25 desirable but 
optional 


Silicon, Phosphorus and . vee 
Sulphur, per cent ...... Usual limits 


It should show approximately the properties and the 
advantages over the customary Cr-Al-Mo steels, sum- 
marized in Table 1. 

For applications requiring greater case toughness 


and higher core strength than is given by this steel, 
and for which further decreases in case hardness may 
be acceptable, as, for example, in dies, larger nickel 
additions may be used effectively without changing 
the total case depth appreciably. However, as the nickel 
is increased from about 2% to 5 per cent, these steels 
become more strongly air-hardening, and they increase 
in hardness in the condition as quenched and tempered 
at high temperatures preparatory to nitriding. While 
machinable, the usual operations cannot be carried out 
as speedily on the higher nickel steels as on those with 
the lower nickel contents. 


The manufacture of steels with appreciable propor- 
tions of aluminum, of the order of 1 per cent or more, 
is not without disadvantages. Aluminum in such pro- 
portions adversely affects ingot and billet surfaces, so 
that more conditioning is required than with most 
other commercial alloy steels. There is, therefore, an 
incentive for seeking nitriding steels with low alumi- 
num contents, around 0.5 per cent, which can acquire 
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Charpy impact, as nitrided, ft./Ib. 16 1.0 18 15 19 


Brinell hardness, as quenched and 
tempered at 1300 deg. F. 


310 230 345 269 165 


hard and tough cases and which have desirable core 
properties. 

A number of such steels are now known in which 
nickel plays an essential role, and the compositions and 
properties of two of them are recorded in Table 2, along 
with those of the customary Cr-Al-Mo nitriding steel. 

One of these steels contains about 1.1 per cent chro- 
mium, about 0.4 per cent aluminum, slightly more than 
0.5 per cent vanadium and 2% per cent nickel. It may 
be viewed as a modification of the currently used Cr-V 
nitriding steel (Nitralloy 630), in which the modifica- 
tions comprise the addition of about 0.4 per cent of 
aluminum and 2% per cent of nickel. r 

This steel acquires a high case hardness on nitriding, 


_ and the core is stronger and tougher than that of the 


Cr-Al-Mo steel. Its case depth and core properties are 
comparable to those of the latter steel and there are 
the added manufacturing advantages incident to the 
lower aluminum content. The Cr-Al-V steel without 
nickel acquires a somewhat harder case than the one 
with nickel, but it is weaker in both the case and core, 
and the nitrided samples of the nickel-free steel showed 
low impact resistance. 

Another nitriding steel with low aluminum content 
which shows interesting properties is one containing 
about one-half of one per cent of each of the four 
alloying elements chromium, aluminum, molybdenum 
and vanadium, together with about 21% per cent nickel. 

In all of these steels, nickel assumes the role of case 
strengthener and toughener; it hardens and strength- 
ens the core directly and by dispersion hardening; and 
by varying the additions, nickel provides means for 
controlling the hardness-toughness relations of both 
the case and the core. 





Vibration Bibliography 
A Bibliography of the Vibration of Shafts, Vibration 
Measurements, and the Design of Crankshafts, Com- 
piled by A. C. Bates and M. J. Zucrow. Published by 
the Engineering Experiment Station of Purdue Uni- 
versity, Lafayette, Ind. 
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The Michel “two-star two-stroke Diesel 
engine which develops about 65 hp. at 
2000 r.p.m. 


Michelmotor A.G. of Hamburg, Germany. It 

is a sort of radial engine, with the combustion 
chambers located at the center, instead of the crank- 
shaft. The engine has been under development for a 
long time; originally a cam-plate was used for con- 
verting the reciprocating motion of the pistons into 
rotary motion and incidentally reducing the speed of 
rotation, but from the fact that the latest design em- 
ploys crankshafts it would seem that this mechanism 
did not prove entirely satisfactory. One disadvantage 
of the cam-plate was that it was not suitable for ap- 
plications where no speed reduction is required, as in 
driving generators. 

The Michel engine is made up of units composed of 
three cylinders, referred to as “stars,” and one-star, 
two-star and four-star engines have been actually built. 
The latest design for truck work is a two-star engine. 
The axes of the three cylinders of each star make angles 
of 120 deg. with each other, and all three cylinders have 
a common combustion chamber. The engine operates as 
a compression-ignition engine on the two-stroke cycle. 
The lower cylinder, which is vertical, is provided with 
exhaust ports which are uncovered by the piston when 
approaching the end of its down-stroke. There are 
inlet or transfer ports in the walls of the two upper 
cylinders, each of which makes an angle of 60 deg. 
with the vertical. Although the bores and strokes of 
all three cylinders of a star are alike, the pistons in 
the two upper cylinders have differently shaped crowns 
from that in the lower cylinder. The reason for this 
is that the combustion chamber is formed between 
the crowns of the three pistons, and by giving suitable 
shapes to the crowns, almost any desired form of com- 
bustion chamber can be obtained. 

Since the inlet or transfer ports are at the upper 
ends of the upper cylinders and the exhaust ports at 
the lower end of the bottom cylinder, a uniflow effect 
is obtained which is known to be favorable to efficient 
scavenging in two-stroke engines. To further improve 
the scavenging and permit of supercharging, the lower 
crankshaft is set 24 deg. in advance of the crankshafts 


A engine of a unique type has been developed by 
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Three on the Same} ( 


Unique powerplant, for truck 

service, works on two-stroke 

Diesel principle and is super- 
charged 





Aluminum-alloy coupling triangle which 
also forms some of the walls of the air 
compressor or supercharger chamber 


for the upper two cylinders, so that with the exhaust 
ports opening ahead of the transfer ports, as is neces- 
sary for the operation of the engine, the exhaust port 
may still close before the transfer ports. With the pis- 
tons in the upper cylinders thus lagging behind that 
in the lower cylinder, the volume of the combustion 
chamber becomes a minimum after the lower crank 
has passed the dead center position, but before the 
upper cranks reach that position. Opening and closing 
points of the ports are, of course, located symmetrically 
with respect to the dead center positions of the cranks 
whose pistons control these ports, and they are there- 
fore unsymmetrically located with respect to the point 
of minimum combustion-chamber volume or the crank 
position marking the beginning of expansion. Thus 
the exhaust ports open 70 deg. ahead of the end of 
the expansion period and close 38 deg. past the end 
of that period; the transfer ports open 38 deg. ahead 
of the end of the expansion period and close 54 deg. 
past that point. There is, therefore, an interval of 
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Cylinders of Michel} f 
































|} Engine Arranged Star Fashion, 
e} Central Combustion Chamber 


32 deg. between the opening of the exhaust ports and 
the opening of the transfer ports; then for a period 
corresponding to 76 deg. of crankshaft motion both sets 
of ports are open, and this is followed by an interval 
of 16 deg. during which only the transfer ports are 
open. During the 76 deg. of crank motion that both 
sets of ports are open, the cylinders are being scav- 
enged, and after the exhaust ports have been closed, 
air continues to pass into the cylinder from an air 
receiver which surrounds the cylinders, and the cylin- 
der is supercharged. 

The three crankshafts are connected together by 
means of a coupling triangle. Each of the three cranks 
has three throws. Two of these throws, which are set 
opposite each other or at 180 deg., have pistons in 
the working cylinders connected to them, while the 
third throw, near the flywheel, is joined by the coupling 
triangle to the corresponding throws of the other two 
crankshafts. Every part of the coupling triangle 
moves in a circle at the same angular speed as the 
crankshafts, and the centrifugal forces on the triangle 
are balanced by means of counterweights on the arms 
of the three connected cranks. No very large counter- 
weights are required, because the triangle is made of 


light alloy. If it were not for the phase difference 
of 24 deg. between the lower and upper cranks, re- 
spectively, the reciprocating masses of the working 
cylinders and the corresponding rotating masses would 
be completely balanced. The phase difference, of course, 
disturbs this balance somewhat. 

A piston-type double-acting scavenging pump or 
supercharger is ingeniously combined with the coup- 
ling triangle. By reference to the cut it may be seen 
that the coupling triangle has formed integral with it, 
at its center, the sides of a rectangular box. The sides 
of this box naturally partake of the circular motion 
of the coupling triangle, whereas its end walls are rigid 
with the frame of the engine and therefore are sta- 
tionary. Within the box there is a sliding valve fitted 
within a stationary guide, and valve and guide together 
form a stationary piston within the box. As the coup- 
ling triangle passes through its circular motion, first 
one of the vertical sides of the rectangular box and 
then the opposite one approaches the stationary piston, 


Transverse and longitudinal sections of 
the "two-star" Michel engine 


(Reproduced from Engineering) 
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Cylinder, piston, and connecting- 
rod assembly of one of the "stars" 


whereby a pumping action is produced in 
both chambers. The slide valve is given a 
vertical reciprocating motion by the cir- 
cular motion of the triangle. The faces 
of the slide valve are in contact with the 
stationary front and back walls of the box, 
in which there are suitable ports, and the 
ports are so designed that when the volume 
of one of the chambers of the pump in- 
creases, it is placed in communication with 
the atmosphere through the slide valve, 
and when its volume decreases, it is placed 
in communication with the _ receiver 
through the same valve. Suitable provi- 
sions are made to assure air-tightness be- 
tween the piston and the walls of the box 
under the comparatively low pressure to 
which these joints are subjected. 

Some tests on these engines were made 
by S. J. Davies, a British engineer, special- 
izing in oil engines, and an account of the 
tests is given in Engineering of Sept. 16 and Sept. 23. 
The two-star engine tested had a bore of 2.87 and a 
stroke of 3.75 in., giving a combined piston displace- 
ment of 145 cu. in. The compression ratio, including 
the ineffective parts of the stroke and taking into ac- 
count the phase difference of the upper and lower pis- 
tons, was 15.1. The engine developed a maximum power 
of 64.8 hp. at 1990 r.p.m. This corresponds to a 
b.m.e.p. of 88.4 lb. p. sq. in. The specific fuel con- 
sumption was 0.575 lb. p. b.hp.-hr. Scavenging air 
was under a pressure of 21.7 lb. p. sq. in. absolute, and 
the volumetric efficiency of the working cylinders was 
1.22, while that of the scavenging pump was 0.75. The 
fuel economy, of course, is not very high, but this is 
explained, no doubt, by the small size of the engine, 



































































which involves relatively greater mechanical losses. 
The engine working on the two-stroke cycle and hav- 
ing a b.m.e.p. of 88 lb. p. sq. in., its specific output is 
very high—0.447 hp. p. cu. in. displacement. The fre- 
quency of explosions is the same as in a four-cylinder 


four-stroke engine. There are no cylinder heads, 
valves, and valve gear, and these simplifications more 
than offset the complication of three crankshafts and 
the coupling triangle, it would seem. 

It will be seen from the drawings that each unit of 
three cylinders with its water jackets is cast in a single 
piece, and these units are set into the aluminum-alloy 
frame or housing in which the three crankshafts are 
supported. The design of this housing evidently pre- 
sented a number of interesting problems. 


Corrected Camber Lengthens Tire Life 


By A. F. DENHAM 


“OR some time it has been recognized that in addition 

to the common causes of excessive tire wear, ex- 
perienced on trucks, trailers were also subject to some 
apparently added factor. Engineers of the Timken- 
Detroit Axle Co. believe they have located the trouble 
in the form of changing camber with varying loads on 
the trailer. Investigations were carried on in the field 
with the assistance of the Rubber Manufacturers Asso- 
ciation, and a number of tire companies, and trailers 
on which excessive tire wear was found were carefully 
checked for operating conditions, as follows: over- 
loading, underinflation, misalignment, faulty brakes, 
wrong rim size, fast driving, carelessness of the opera- 
tor, backing up, quick stops, road conditions, neglect 
of bruises and tendency of the trailer hook-up to weave. 

Excessive tire wear not attributable to any of these 
causes was found and then studied. In some cases 
the wear would take place on the inner side of the 
inside wheel on a dual installation—often on the tire 
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away from the curb or road shoulder. In other cases 
the outside tire would show excessive wear. 

Their investigations led Timken engineers to believe 
that the cause was a variation in camber of the axles 
under load and light. On some trailers it was noted 
that under load a negative camber would exist, causing 
the wheels to tilt inward and throwing the trailer 
weight on the inner edge of a single tire or on the inner 
tire of a dual installation, resulting in a “wiping of 
the inside shoulders,” leading to breaking down of the 
fabric. 

On some trailers it was found that the axle had been 
given a positive camber in the expectation of having 
the wheels run parallel under load. In some of these 
instances the amount of positive camber was excessive, 
so that the wheels not only tilted out slightly under 
load, but ran at considerable angles when light, result- 
ing in accelerated wear on the outer edge of single tires 
or on the outer tire of a dual -unit. 
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The makers claim this to be largest 
Diesel ever built for use on vehicles 


HAT is claimed to be the 
largest Diesel vehicle engine 
ever built, has been placed on 


the market recently by the Maschinen- 
fabrik Augsburg-Nuernberg (M-A- 
N), which firm is represented in this 
country by F. J. Joerger of New York. 
It is a six-cylinder engine of 140 mm. 
bore and 180 mm. stroke (5.52 by 7.09 
in.) and is rated at 140 hp. at 1400 
r.p.m. The weight of the engine dry, 
with flywheel, starter and generator, 
is 2025 lb. or 14.5 lb. per hp. The 
brake mean effective pressure at rated 
load figures out to 78 lb. per sq. in., 
the engine having a piston displace- 
ment of 1014 cu. in. 

As may be seen from the sectional 
view reproduced herewith, the engine 
works on the direct-injection princi- 
ple, the single, multiple-orifice injec- 
tion nozzle being located in the center 
of the cylinder head. It will be seen 
that the piston is provided with an up- 
wardly extending rim at the top 
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140 hp. M-A-N Diesel Engine 
Built for Heavy 


Duty Vehicles 


Weight 2025 Ib. 
14.5 lb. per hp. 


Displacement 1014 cu. in. 
Bore 5.52 in. 

Stroke 7.09 in. 
Compression ratio 14 to | 


Rated speed 1400 r.p.m. 













































































This railcar on which the M-A-N Diesel was tried was for 
one-man operation, the end not shown being a duplicate 
of the above 
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The M-A-N Diesel works on a direct- 
injection principle 


which completely covers the cylinder wall in the upper 
dead-center position, so that there is no possibility of 
the spray striking the water-cooled wall. To permit 
of the location of the nozzle in the center of the head 
without placing inordinate limitations on the valve 
capacity, four valves are used. 

The compression ratio employed is 14 to 1, which 
results in a compression pressure of about 425 lb. per 
sq. in. Fuel is injected under a pressure of 2200 lb. 
per sq. in., and the maximum combustion pressure is 
of the order of 750 lb. per sq. in. The engine develops 
a maximum torque of about 580 lb.-ft. over the speed 
range 600-900 r.p.m.; beyond this speed the torque de- 
creases slowly. The rated speed of 1400 r.p.m. does 
not correspond to the peak of the horsepower curve, the 
curve still rising rapidly at this speed. 

The crankcase is cast of chrome-silumin, an alumi- 
num alloy, and is exceptionally heavily ribbed. The 
cylinders are cast in a single block, and cylinder block, 
the two cylinder-head castings, crankcase and main- 
bearing caps are held together by “through” bolts. 

Pistons are of an aluminum alloy corresponding to 
that known in this country as Lo-Ex. There are four 
compression rings and one oil-control ring on each 
piston. The crankshaft is supported in seven main 
bearings provided with very rigid caps. Valves are 
made of silchrome steel and have a maximum head di- 
ameter of 1.85 in. They are actuated from the cam- 
shaft in the crankcase through the intermediary of 
side rods and rocker levers. Camshaft drive is through 
completely inclosed gears. Crankshaft pinion, cam- 
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shaft gear and accessories-drive-shaft gear are of 
steel, phenolic condensation material and cast iron re- 
spectively. The crankshaft has case-hardened journals 
and the piston pins float, being prevented from drift- 
ing by aluminum plugs in their heads. Lubrication is 
by pressure to all main, connecting-rod and camshaft 
bearings. 

The engine is equipped with a Bosch injection pump 
and Bosch injector valves. As a rule, an M-A-N gov- 
ernor is fitted, which combines a maximum-speed and 
idling governor on the same shaft. For idling, three 
of the cylinders are cut out and the fuel supply to the 
other three is so regulated that the engine will main- 
tain a certain minimum speed. Starting is by means 
of two 6-hp. electric starters, two evidently being 
used. because electric starters are not being made in 
stock sizes of sufficient capacity. 

The engine is designed for use in trucks, buses and 
railcars. A six-wheeled M-A-N truck equipped with 
this engine and carrying a pay load of 8.5 tons, recently 


completed a 4500-mile demonstration run throughout 


Europe, and we are informed that the fuel mileage for 
the entire run, which included some rather hilly coun- 
try and demonstrations in many cities, worked out to 
5.78 miles per gallon, while on straight hauls the fuel 
mileage is 6.22 miles per gallon and the oil consump- 
tion one quart per 100 miles. Up to the present the 
engine has been installed on several hundred truck 
chassis, including the chassis of four tank trucks for 
an oil concern operating in Persia. 

This engine is used also in the railcars in service on 
French railways, to which reference was made in our 
issue of Oct. 22, on page 536. These so-called rail buses 
carry 44 passengers each and weigh 12.5 gross tons. 
The rail bus has only four wheels and its maximum 
speed is 100 km., or slightly over 60 m.p.h. The gen- 
eral lay-out of the car is quite unusual, the engine 
being located at the center and driving to both axles, 
and from the arrangement of the doors it would seem 
that the car is designed for “one-man operation.” 
There is a small monitor at the center of the roof 
through the windows of which the operator can ob- 
serve the tracks. 





Standard Inch-Millimeter 
Conversion Ratio — 


N American standard value to be used by industry 
in converting inches to millimeters was recom- 
mended by a general conference held under the aus- 
pices of the American Standards Association on Oct. 
21 following a request of the Ford Motor Co. Repre- 
sentatives of 18 industrial groups having an interest 
in precise measurements and methods of limit gaging 
were present. The conference unanimously recom- 
mended the conversion factor of one inch equals 25.4 
millimeters to become the American standard value 
for industrial use, replacing for this purpose both the 
official ratio 25.40005 and the rounded value 25.4001 
given in certain handbooks and tables. 

The official British ratio is 25.399978, and the last 
precise experimentally determined value 25.399956. 
Thus the British official value is about one part in a 
million below and the American official value about 
two parts in a million above 25.4. British industry, 
through the British Standards Institution, adopted 
the value 25.4 for industrial use in 1930. This simple 
ratio has been advocated by Continental European 
countries. 
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1,840,000 to One 


No, it’s not African golf. The fig- 
ures above tell the world about the 
gear reduction made possible by a 
new Link-Belt, P.I.V. gear, variable 
speed transmission. The problem 
was to obtain a stepless straight- 
line speed decrease of a machine 
shaft, under a combination of vari- 
ables. First, the starting speed 
was to be selective within given 
limits; second, the speed decrease 
was to be selective between 1 per 
cent and 18 per cent; third, the time 
was to be selective between 1 hr. 
and 24 hr., and once a setting 
was made, indefinite repetition of 
results was required. 

This unit has a fixed ratio of 
860,000 to 1, but its change gears 
permit a maximum ratio of 1,380,- 
000 to 1, and a minimum ratio of 
94,737 to 1. When the control 
screw is operating at minimum 
speed, the total reduction from the 
constant speed shaft of the gear to 
the control screw is 1,840,000. 


Quality Tells 


Everybody is interested in quiet 
gearing. Which is the reason for 
the Fellows Red Liner. It is fa- 
miliar to many production men who 
have profited by the automatic in- 
spection record that it produces. 
It pleases us to record that the Red 
Liner has been adopted for the con- 
trol of gears produced for Hudson 
and Essex cars. 


Going Up 

According to Commerce Reports 
for Oct. 1, exports of metal cutting 
machinery gained 37 per cent in 
August over the July record. The 
volume for August was 1,130,000. 
Which balanced a decrease in ex- 
ports of general industrial ma- 
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YODUCTION LINES 


Some of the most 


chinery items. 
ardent rooters of Automotive Indus- 
tries are found in the automotive 
plants in Europe. See? 


Welding on 
the Spot 


One of the interesting spots at 
the recent National Metal Exposi- 
tion was a line of very clean-looking 
spot welders. They were shown by 
Eisler Electric Corp., of Newark. 
Perhaps the most important feature 
of these machines is the water- 
cooled electrode construction which 
is characteristic of today’s best 
practice. Full details of this line of 
welders is found in a booklet re- 
cently issued by this company. 


Hook Up 


Understand Seneca Falls is going 
places with its automatic loading 
idea. It all started with the auto- 
matic loading of one machine or a 
small battery. Now they’re more 
ambitious. The last word is auto- 
matic hooking up a large group of 
dissimilar machines required in 
the complete fabrication of a 
given piece. 


Count Off 


Nothing startling about it, but 
there seems to be a tendency to 
handle large work such as cylinder 
blocks in twos when drilling tap- 
ping, reaming. One large car 
builder has installed two Natco 
drillers described in the Show Sec- 
tion of the Production Issue. Du- 
plicate heads perform the same 
operations on two blocks simultane- 
ously. Interestingly enough, Le- 
Blond has brought out a crank- 
shaft lathe that handles two at a 
time. 


Flexibility Coming 
Everybody is thinking in terms of 
flexibility. That is in connection 
with manufacturing equipment. 
For the long pull there is a need 
for machinery that can be changed 
whenever models are changed. 
Which brings us right back to the 
discussion last year in Automotive 
Industries where we extolled the 
utility of the unit-built machine. 


More Chain 


An illustrated 144-page catalog on 
steel chains has just been completed 
by Link-Belt. Information on older 
chains is brought up to date, and 
many wanted sizes are offered for 
the first time. They range from the 
small detachable (No. 25 size) hav- 
ing an ultimate strength of 950 
lb. to powerful chains of as great 
a strength as 1,500,000 Ib. Between 
these two extremes the specifica- 
tions, dimensions, strengths and 
list prices of a large number and 
variety of chains are given. 


Patter, Patter 


An artificial rain storm rages at 
one end of the finish-inspection line 
at Packard every time a car passes 
the station where windshields are 
inspected. Water pipes fed from 
high pressure fire lines throw a 
curtain of water under 130 Ib. pres- 
sure at the front end and sides of 
the car. Inspectors inside the car 
watch closely to see if water leaks 
through. Ventilators, windshields, 
and the sides of every car are tested 
in this manner against leaks.—J.G. 
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URING the past year 

particular attention 

has been given by 
the General Motors labo- 
ratories to determining - 
the load-carrying ability 
of various types of ex- 
treme-pressure lubricants 
in service and to develop- 
ing a method of laboratory 
testing which will evalu- 
ate or rate lubricants in 
the same order of merit 
as actual service tests. 

Of the many additive 
agents that have been 
proposed for imparting 
extreme-pressure charac- 
teristics to petroleum lu- 
bricants, sulfur and chlo- 
rine are the most effec- 
tive. The lead compounds 
probably catalyze the add- 
ed sulfur and the loosely 
combined sulfur, but have 
little or no effect on the 
firmly combined sulfur 
compounds in the original crude. 

The lead soaps are insoluble in most mineral oils 
and tend to precipitate both in storage and in service. 
The lead also tends to combine with the sulfur present 
to form lead sulphide, which sludges out, leaving a 
supernatant lubricant lower in load-carrying proper- 
ties than the original compound. 

Many theories have been advanced to explain the 
load-carrying ability of extreme-pressure lubricants. 
The most satisfactory theory relative to the action of 
sulfur and chlorine assumes that these materials are 
liberated on the bearing surfaces under the local high 
temperature conditions prevailing, and that the sulfur 
or chlorine thus liberated combines with the surface 
metal to form thin films of iron sulphide or iron chlo- 
ride, which have greater load-carrying ability than the 
fluid lubricant. These solid films may in some cases 
actually increase the friction, but by preventing metal- 
lic contact, decrease the tendency toward scoring or 
seizing. 

Many types of laboratory testing machines have 
been proposed for classifying extreme-pressure lubri- 
cants. All of these will show differences in the load- 

*From a paper presented at the Annual Meeting of the Amer- 


ican Petroleum Institute at Houston, Tex., by H. R. Wolf and 
H. C. Mougey, General Motors Corp. 
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EXTREME-PRESSURE LUBRICANTS: 





Fig. I—Almen extreme-pressure lubri- 
cant testing machine 






carrying ability of differ- 
ent lubricants, but unless 
the testing machine will 
rate the lubricants in the 
same relative order of 
merit as the lubricants 
are rated in service, the 
data obtained are not only 
worthless but misleading. 
For each laboratory test- 
ing machine a set of op- 
erating conditions must 
be selected which will rate 
the lubricants in the same 
order of merit as is indi- 
cated by actual service. 
A testing machine which 
has been standardized in 
terms of the primary 
service data becomes a 
secondary standard for 
determining uniformity 
in production and for 
evaluating new lubricants 
with respect to extreme- 
pressure characteristics. 

The large General Mo- 
tors machine, described in an earlier A.P.I. paper, was 
developed before sufficient data were available for 
standardizing laboratory testing machines in terms 
of performance in service, and tests conducted during 
the past year showed that certain types of extreme- 
pressure lubricants which carry the full load on that 
machine, fail in service. This led to the development 
of a small portable testing machine, shown in Fig. 1, 
which is known as the Almen extreme-pressure lubri- 
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Fig. 2—Diagrammatic sketch showing 
method of applying load 
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Correlation of Service Data 


With Laboratory Testing Methods 





cant-testing machine. 

The Almen machine em- 
ploys a %%-in. drill-rod 
journal and a %4-in. split 
bushing made from §S.A.E. 
2315 cold drawn steel. 
Both the journal and 
bushing are used in the 
“as received” condition. 
The journal is polished 
and the bushing is 
ground, after splitting, on 
the bearing surface with 
a form grinding wheel. 
A 0.007-in. clearance is 
provided between the 
journal and the normal 
diameter of the bushing. 
Pressure is applied to the 
spiit bushing through a 
mechanical and hydraulic 
loading system (Fig 2). 
The position of the jour- 
nal and bushing in the 
fixture, which latter also 
serves as a container for 
the lubricant being tested, 
is shown in Fig. 3. This fixture is removable for con- 
venience in handling. The entire assembly, including 
the oil sample cup and loading cylinder, is cradled 
around the center of rotation of the journal. The 
torque developed is indicated through a second hy- 
draulic system by the test gage shown in Fig. 1. 

The machine is belt-driven and is operated at a 
journal speed of 600 r.p.m. Two-pound weights are 
applied on the loading beam at 10-second intervals. 
The test is continued until seizure occurs or until a 
total of 30 Ib. has been applied. Each 2-lb. weight is 
equivalent to 1000 Ib. p. sq. in. projected bearing area. 

At the present time, these conditions for operating 
the machine appear to give the best correlation ‘with 
actual service data on the performance of extreme- 
pressure lubricants in rear axles employing steel on 
steel spiral bevel or hypoid gears. The journal speed, 
load, and rate of load application may, however, be 
varied to meet individual conditions. 

The composition of a large number of extreme-pres- 
sure lubricants tested in the G.M. laboratories is shown 
in Table I. All of these lubricants, with the exception 
of Nos. 8 and 9, have been tested in current production 
cars, and the results obtained in these latter tests are 
of value in establishing the fact that the lubricants are 
not injurious to the metals used in transmission and 
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Fig. 3—Oil sample cup for Almen 
machine 


rear axle construction 
under normal driving con- 
ditions, but are of little 
significance otherwise. 

Service tests made by 
many organizations have 
also shown that practically 
all lubricants will oxidize 
and thicken when high 
temperatures are encoun- 
tered. Black oils of the 
type ordinarily used for 
transmission and rear 
axle lubricants in passen- 
ger cars, such as 1, Table 
I, will oxidize and may 
eventually become solid 
under the higher tempera- 
ture conditions prevailing 
in bus and truck trans- 
missions and rear axles. 
For this type of service 
refined cylinder oils or 
bright stocks are general- 
ly used. 

Lubricants 2 and 3, 
Table I, prepared by 
blending a sulfur chloride-saponifiable oil base with a 
black oil (lubricant 1), showed no evidence of oxida- 
tion when tested in spiral bevel gear passenger-car 
axles, although they probably would oxidize if tested 
in axles that develop considerably higher temperatures. 
Lubricant 3 was operated for 48,703 miles, under ex- 
ceptionally severe driving conditions in an experi- 
mental high-tooth-pressure spiral-bevel-gear axle. The 
temperature in this particular test did not exceed 150 
deg. Fahr. and no oxidation or thickening was reported. 

A lubricant similar to 10, Table I, but containing 
a slightly lower percentage of the sulfur chloride- 
saponifiable oil base, blended with a highly refined 
Mid-Continent cylinder oil, has been in use for some 
time in several heavily loaded tractors used in inter- 
city hauling. These tractors are equipped with worm- 
drive axles and carry a load of approximately 35 tons 
with an axle originally designed for 10 tons. Under 
this severe service a slight increase in viscosity was 
noted. The axles in these tractors were inspected 
every 1000 miles and the lubricant was changed fre- 
quently. 

Records from other laboratories indicate that under 
very high temperatures even the highly refined cylinder 
and bright stocks will oxidize and become solid. Under 
such severe service conditions frequent changing of 
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Table | 





Composition of Lubricants Tested in Current Production 


Rear Axles and in an Experimental High-Tooth-Pressure Spiral- 
Bevel-Gear Rear Axle 











G. M. SAE 20+ 

MM ovcretncucsacaae A-9 Sulfur Chloride Sulfur and Sulfur-Saponifiable Lead-Seap Caster 10%CC14 
Lubricant Number...... . 1 > as _ ee a -*« 5 13 14 15 6 7 16 8 a 

iscosity @ 210°F...... 95 108 115 105 182 164 85 125 166 160 161 92 147 190 100 41 
Teal he» gaa Nene 8.2 13.6 11.2 42 15.0 9.5 34.0 27.9 6.25 16.1 16.0 24.5 4.30 100 None 
Tetal RARE 3.38 3.46 1.05 2.84 1.75 1.25 3.20 3.64 2.44 3.19 . 1.94 2.80 2.14 mene bepe 
Total Chiorine......... None 0.44 0.74 0.81 0.46 0.98 None Nene None Nene None None 1.24 None mis 9.3 
Lead (Cal. as PbO). .... None None None Nene None Nene None None None None None 6.5 16 SM. sas None— 
Copper Strip Test... ... Negative Slight Negative Positive Positive Negative Negative Negative Positive Positive Positive Positive Negative Negative Negative Negative 

* Centains no added sulfur. 
** Black oil. ? 


*** Refined cylinder oil or bright stock. 





the lubricant is necessary. One axle manufacturer is 
now recommending that the lubricant in all axles which 
operate under high temperature conditions be ex- 
amined for oxidation every 5000 miles and changed at 
least every 10,000 miles. 

A number of the lubricants shown in Table I have 
been tested in a special high-tooth-pressure spiral-bevel- 
gear rear axle designed by the G.M. laboratories, with 
the results given in Table II. All of the lubricants 
listed in Table I were tested in the Almen extreme- 
pressure lubricant-testing machine, at 600, 400 and 
200 r.p.m., and the condition of the journals is shown 
in Fig. 4. The results are given in the original paper 
in tabular form, and they emphasize the necessity of 


y Aigina 
% 


Fig. 4—VJournals from Almen test. Lubricants | to 16 
inclusive, Table | 
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operating laboratory-testing machines under the par- 
ticular conditions of journal speed, load, rate of load 
application, etc., which will rate lubricants in the same 
order of merit as actual service tests. 

The paper also quotes results of tests conducted by 


_ the G.M. Proving Grounds on a car with hypoid-gear 


rear axle and of tests conducted by the Packard Motor 
Car Co. in cooperation with the Gleason Works on the 
Gleason modified “four-square” testing machine. A 
comparison of the results of these various tests with 
those of tests with the same lubricants in the Almen 
machine shows that of the lubricants tested— 

1. Lubricants which pass the Almen machine are 
satisfactory in service in load-carrying ability. 

2. Lubricants which fail in 
service in load-carrying ability, 
fail on the Almen machine. 

3. Certain lubricants which will 
not carry the full load on the 
Almen machine may function sat- 
isfactorily under service condi- 
tions, especially if the service is 
not too severe. However, of the 
lubricants which do not carry the 
full load on the Almen machine, 
the ones which fail at moderate 
loads are not of necessity inferior 
to the ones which fail at somewhat 
higher loads. Modifications of the 
method of operating the machine 
with the object of obtaining bet- 
ter correlation with service in this 
respect are now being worked out. 

The term, “load-carrying abil- 
ity” is used in connection with 
steel on steel gears, either of the 
hypoid type or of the high-tooth- 
pressure spiral-bevel type. 

The development of extreme 
pressure lubricants is being de- 


layed by so-called “corrosion 
tests.” A favorite test is the 
“copper strip” test, generally 


made by heating a copper strip in 
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the lubricant for three hours at 200 deg. Fahr. Lubri- 
cants containing active sulfur will usually blacken the 
copper strip under these conditions. Sulfur in the 
inactive form does not blacken the copper strip. Lubri- 
cants which owe their value to chlorine compounds 
and which do not contain active sulfur will not blacken 
the strip. The only value of the copper strip test ap- 
pears to be that it indicates the presence of loosely 
combined sulfur to which a large number of the ex- 
treme-pressure lubricants owe their value. 

It would be desirable to have a corrosion test that 
would be related to performance in service, but until 
such a test is developed the copper strip test should 
not be used in predicting whether or not a lubricant 
will be corrosive or non-corrosive under service con- 
ditions. 

Extreme-pressure lubricants are at the crossroads. 
Many of the refiners are assuming the attitude that 
these lubricants are not needed at the present time, 
and that they will produce them, if and when required; 
while the automotive manufacturers are hesitating to 
introduce gear designs which require extreme-pressure 
lubricants for satisfactory performance in service until 
those lubricants are universally distributed and are 
available at all filling stations. 

Several automobile manufacturers have found it 
necessary to market extreme-pressure lubricants 
through their own service organizations; other manu- 
facturers have resorted to the use of an approved list. 
Neither of these practices is satisfactory or desirable. 

Before the new type of rear-axle gears, which op- 
erate under more critical conditions of tooth loading 
and rubbing velocity can become commercial for cars 
in large production, extreme-pressure lubricants must 
be standardized in terms of load-carrying ability and 
made available for distribution. This involves accept- 
ance of a standard laboratory method for determining 
extreme-pressure characteristics and the establishment 


Table Il 


Performance of Lubricants in 
High-Tooth-Pressure Spiral- 
Bevel-Gear Rear Axle 


Lubricant 
No. Performance in Service 
1 Pinion and ring gear scored badly in very 
few miles. 
2 Scoring occurred but to a much less degree 
than with Lubricant 1. 
3 No indication of scoring in several axles oper- 


ated from 10,000 to 15,000 miles and in one axle 
operated 48,703 miles. See Figs. 4 and 5. 

a Scoring occurred in very few miles. 

6 Lubricant 6 was not tested, but another sam- 
ple of same brand permitted scoring. Analysis 
of this lubricant showed approximately one- 
half the average lead-soap and sulfur con- 
tent, probably due to settling in storage. 


10 No indication of scoring. Performance similar 
to Lubricant 3. 
11, 12 No indication of scoring when tested in axle 


previously used for Lubricant 10. No tests on 
new gears not previously run-in. 


14 No indication of scoring under very severe 
driving schedule. Performance similar to Lu- 
bricant 3. 

16 Scoring occurred when tested in axle pre- 


viously used for Lubricants 10, 11 and 12. 


of a system for rating lubricants in terms of load- 
carrying ability similar to the “octane number” system 
now used for evaluating motor fuel in terms of anti- 
knock value. 





Hot-Dip Galvanizing Reduces 
Endurance Strength of Steel 


HE effects of zinc coatings on the endurance prop- 

erties of steel is discussed in Research Paper No. 
454 of the Bureau of Standards, the authors being W. 
H. Swanger and R. D. France. The effect of the sur- 
face alterations resulting from the application and 
presence of hot-dipped galvanized and electro-plated 
zine coatings on the endurance properties of 0.02 per 
cent carbon open-hearth iron and 0.45 and 0.72 per cent 
carbon steels was determined by fatigue tests made 
with R. F. Moore rotating beam and Haigh axial load- 
ing machines. 

Rotating beam tests were made on (a) polished 
but uncoated specimens, (b) specimens coated by the 
hot-dip galvanizing process, (c) zinc-plated speci- 
mens, and (d) specimens acid-pickled as for galvan- 
izing. Axial load tests were made on uncoated and 
galvanized specimens only. 

The open-hearth iron was tested in the “as rolled” 
condition. The two carbon steels were tested in the 
normalized and annealed condition, in the quenched 
condition and in the tempered condition, except that 
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axial loading tests were not made on quenched speci- 
mens. 

The endurance ratios (endurance limit/tensile 
strength) by the rotating beam method of test of the 
uncoated specimens varied from 0.38 to 0.70; by the 
axial loading method from 0.31 to 0.59. 

The decrease in fatigue limit from that of the 
polished uncoated materials caused by the acid pick- 
ling was more marked in the quenched steels than in 
the annealed and the tempered steels. The decrease 
varied from 0 to 40 per cent. A still greater decrease, 
as much as 42.5 per cent, was caused by the presence 
of the hot-dip galvanized coatings. The quenched and 
the tempered steels were affected more adversely than 
the annealed steels. 

The fatigue limits of the zinc electro-plated speci- 
mens were equal to or greater than those of the un- 
coated specimens. The difference in the effects of 


the two types of coatings is believed to be caused by 
the differences in the nature of the bond between zinc 
and steel and differences in the coatings. 
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BOOK REVIEWS 














Petroleum Products and 
Lubricants 


Petroleum Products and Lubricants, published by the Amer- 
ican Society for Testing Materials, 1315 Spruce St., Philadelphia. 

HIS publication brings together in convenient 

form the various A.S.T.M. test methods for pe- 
troleum and its products and the 1932 report of 
standard test methods for petroleum and its products 
and the 1932 Report of Committee D-2 on Petroleum 
Products and Lubricants, Forty-eight test methods 
are given, 33 having been accepted as standards, 15 
as tentative standards. 

Revisions accepted at the June, 1932, meeting, 
which involve test methods for flash and fire points 
with the open cup, the test for cloud and pour 
points, and test for viscosity, are given in their latest 
form. The standard test method for distillation of 
natural gasoline, just adopted by the society, is given, 
as are color tests for lubricating oils and for petro- 
latum with A.S.T.M. Union Colorimeter,. a test for 
gravity of petroleum products with the hydrometer, 
and a test for vapor pressure of natural gasoline 
(Reid method), all of which were revised this year. 

Other standard tests included, cover the determina- 
tion of autogenous ignition temperatures; determina- 
tion of bitumen; burning quality of kerosene oils 
and of mineral seal oils; carbon residue; sulphur; 
specific gravity; color test of refined petroleum by 
Saybolt chromometer; dilution of crankcase oils; dis- 
tillation of crude petroleum, gasoline, naphtha, etc.; 
ductility of bituminous materials; flash point by 
Pensky-Martens tester, float test for bituminous ma- 
terials, and test procedures for properties of gas oils 
and the analysis of greases. 

The 1932 Report of Committee D-2 includes a state- 
ment on cloud and pour test with an appended paper, 
“A Microscopic Study of Certain Oils Which Show 
the Phenomenon of High and Low-Pour Points;” the 
report of the section on gum in gasoline with pro- 
posed methods for determining gum content; a sug- 
gested test for the determination of knock character- 
istics of motor fuels, and a report on fuel oils. 





Worm Drives 


Schraubgetriebe (Worm _ Drives). By Dr.-Ing. Fritz G. 
Altmann. Published by VDI Verlag, Berlin NW-7. 
ERMAN manufacturers of motor trucks in recent 
years have shown increased interest for the 
worm-gear final drive, and this induced the author 
to make a systematic investigation of this form of 
drive, the results of which are laid down in this 
research paper which bears the sub-title “their pos- 
sible and their most practical development.” 
The book begins with a discussion of the funda- 
mental principles of the worm-gear drive. Then fol- 
lows an investigation of the conventional worm gear 


November 12, 1932 








with straight worm, which can be generated, this 
being the type of worm easiest to produce. 
The helical surfaéeés of cylindrical worms are 


‘considered with a view to the various methods of 


generating them, and the facility of the formation 
of a lubricating film between the tooth surfaces is 
also investigated. 

To cover the subject of worm-gear design com- 
prehensively, the production of worm gears and the 
design of cutter forms are also discussed. In this 
connection it is demonstrated that it is possible to 
grind worm-wheel teeth to mathematically exact form 
also with conical and cylindrical tools. 

Tooth contact problems are investigated by the 
graphical method. However, since it may at times 
be necessary to make calculations, a brief analytical 
treatment of worm and wheel tooth surfaces is given 
in a supplement. 





Principles of Spring 
Suspension for Automobiles 


Grundlagen der Federung von Automobilen (Principles of 
Spring-Suspension of Automobiles), by Dr.-Ing. Herbert 
Maruhn. Published by M. Krayn, Berlin. 

R. MARUHN is connected with the motor-vehicle 

research laboratory of Berlin Technical College, and 
the book under review is based on an investigation 
made at that laboratory. The springing problem is 
attacked in it from a rather novel angle. A distinction 
is made between “obstacle-cushioning” and “curve- 
cushioning.” 

The first term describes the function of the chassis 
springs in softening the blow imparted to the spring- 
suspended parts by obstacles in the path of the wheels, 
while the second has reference to the lateral yield of 
the spring-supported part of the vehicle under the 
influence of centrifugal force on these parts when a 
curve is being negotiated. 

Most previous expositions of the theory of chassis 
springing have been confined to “obstacle-cushioning,” 
and that in this book “curve-cushioning” is given 
substantially equal importance is due to the fact that 
the book covers both the conventional system of spring- 
ing with rigid axles and so-called independent spring- 
ing, particularly that form in which the place of rigid 
axles is taken by transverse leaf springs which sup- 
port stub axles or steering heads at their ends. 

The centrifugal force acts at the center of gravity 
of the mass supported on the springs and tends to 
decrease the deflection of the springs on the side of 
the car which is on the inside of the curve and to in- 
crease it on the others. The effect naturally is rather 
different with rigid and non-rigid axles or trans- 
verse springs, as with rigid axles the transverse 
yield depends largely on the center spacing of the 
springs. 

Dr. Maruhn points out that the motions of the road 





Automotive Industries 















wheels relative to the chassis frame, which he refers 
to generally as lifting motions, may differ considerably 
according to the manner in which the wheels are 
guided in relation to the frame. It is shown that in 
respect to curve-cushioning a system of independent 
springing is equivalent to a rigid-axle system in 
which the spring center distance is equal to the track. 

When a road obstacle is encountered by the wheels 
at opposite ends of the axle at the same time it produces 
a pitching action or a motion around a transverse 
axis, while an upward motion of one of these wheels 
and a simultaneous downward motion of the other 
causes the spring-suspended mass to move around a 
longitudinal axis. 

Various types of suspension are investigated with 
respect to their action under these two conditions, and- 
the conclusion is reached that whereas the conventional 
springing with rigid axles gives substantially equal 
cushioning around the longitudinal and transverse 
axes, owing to the fact that the yield around the 
longitudinal axis is favored by the relatively small 
center distance between the two springs, independ- 
ently sprung vehicles do not yield nearly as much 
around the longitudinal axis as around the transverse 
axis. 

The author considers this lack of uniformity un- 
desirable and he has devised a form of springing, 
referred to as equalized suspension, in which this prop- 
erty is eliminated. It embodies two (or two sets) of 
transverse springs supporting the steering heads at 
their ends, one above the other, the middle of one being 
secured rigidly to the chassis while the middle of 
the other is pivoted to the chassis frame. Of this 
equalized suspension the author says that it permits, 
even with separately guided wheels, to give different 
cushioning actions in the case of both equi-directional 
and opposed wheel motions and to obtain the same 
obstacle cushioning as is obtained with rigid axles. 

The work under review is divided into four sections. 
In Section A the action of suspensions corresponding 
to different motions of the wheels relative to the 
chassis frame is discussed and a suitable terminology 
established. Obstacle-cushioning with rigid axles and 
swinging axles and the action of equalized suspension 
are throughly explained. Curve-cushioning and the 
different action of the centrifugal moments are taken 
up in the last part of this section. Section B is devoted 
to methods of guiding the wheels. 

The influence of the method of guiding on changes 
in the tread and in the tipping angle of the road wheels, 
and on the steering properties are dealt with. Section 
C contains a tabulation of the suspension and guiding 
methods of different axles and makes possible a com- 
parison of different designs. In section D the com- 
plete suspension of a vehicle is discussed, and in ‘ad- 


dition rules are given for the calculation of chassis 
suspensions. 





Endurance Limit and Design 


Dauerfestigkeit und Konstruction (Endurance Limit and 
Design), by Prof. Dr. A. Thum and Dipl.—Ing. W. Buchmann. 
Published by VDI Verlag, Berlin NW7. 

HIS publication forms No. 1 of reports to be issued 

by the material-testing laboratory of Darmstadt 
Technical College. It is divided into four parts. In 
the first part the behavior of materials under the two 
types of stress, constant and variable, and the origins 
of the two types of failure, fatigue failure and forced 
failure, are discussed at length. In the second part 
the conception endurance limit is defined, the method 
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of determining the endurance limit and its dependence 
on the stress limits is discussed, and testing methods 
and machines are described. The third part is devoted 
to the influence of notches, which is of great importance 
where the stresses are variable, the object aimed at 
being to make it possible to deal mathematically with 
the influences of form and surface conditions. In the 
final part rules are given for design calculations and 
the correct use of the endurance limit. Hints on the 
choice of forms, of materials of construction and of 
methods of inspection are added. 





Flexibility in Machine Tool Equipment 


(Continued from page 638) 


has labored unceasingly in research and development 
through the trying months of this present depression. 
Some of the record is found in the Show Section of 
the Production Issue of Automotive Industries, Oct. 
15, 1932. 

This new equipment provides greater flexibility, 
more ruggedness, a great variety of speeds to suit the 
needs of the variety of tool materials now in use—and 
can produce at a profit. 

Greater perfection and improvement in hydraulic 
mechanism now is offered. Hydraulic mechanisms aid 
flexibility in many ways, the most recent being their 
application to special units which may be attached to 
existing machines. 

Intelligent planning in advance of production seems 
to offer another key to the problem. It requires the 
whole-hearted cooperation of the engineer and factory 
executive. Its success demands vision and advance 
planning of design; it means that both departments 
will have some idea of what is ahead. Thus it will 
aid in the selection of the kind of equipment that may 
be utilized for future design. This is particularly 
necessary in the case of special machines which might 
have to be abandoned if a given part is modified or 
eliminated entirely. 

With advance planning, flexibility is an assured fac- 
tor—an integral part of the equipment being installed. 

Certain body companies offer the best example of 
what we have in mind. Streamlines are coming. We 
don’t know the exact date, but everything is pointing 
in that direction. Consequently, these body designers 
are planning ahead. They are pointing for the ulti- 
mate design, making changes gradually, building the 
costly body dies in sections so that these may be re- 
placed progressively. Back of it all a program which 
permits change without disaster to die costs. 

Why can’t we apply the same thinking to the plan- 
ning of metal cutting operations? 

Modernization requires some change in attitude 
concerning the amortization of productive equipment. 
If we plan ahead, it is possible to install high-grade, 
high-production machines, costly to be sure, but capa- 
ble of long life. If the capital investment is spread 
over a long period of useful life, the machine burden 
is comparatively low; but if a relatively high deprecia- 
tion rate is applied, the burden may be excessive and 
the machine will appear to be wholly uneconomical. 

Advance planning and a reasonable depreciation pol- 
icy may be the keys to flexibility—and PROFITS. 


198 fae emences in abstract in Automotive Industries, October 15, 


2“Trends in Machine Tool Design,” by Guy Hubbard, paper 
read at the National Metal Congress, October 3, 1932. 
Unit Type Machines in Automotive Plants,” by Joseph 
Geschelin, Automotive Industries, August 8, 1931. 
“Automatic Loaders for Individual Machines or Groups of 
Machines,” A.S8.T.E. Journal, October, 1932. 
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Automotive Oddities—s, Pete Keenan 


MERICAN ROAD-SIDE MARKETS 00 8 BUSINESS 
A IW EXCESS OF 3700.000.000 9 YEAR 
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W RECENTLY WON A PRIZE OF 
$1500". FOR TRAVELLING ON ITS OWN POWER. 

















The News TRAILER 


Aged captains of industry seem to have given way 
to zestful marshals of finance on the present Avia- 
tion Corp. battleground, where a fight for control 
has shaken Wall Street. (See page 663, this issue). 
President Cohu, Chairman Harriman and most of the 
directors of Aviation Corp. are 40 or under, and E. L. 
Cord, L. B. Manning and most of their associates are 
37 or thereabouts. Frank A. Vanderlip has years 
and years of experience back of him, but his keen in- 
terest in this sort of thing makes him “one of the 
boys” to all intents and purposes, instead of the 
grizzled coach on the sidelines of financial fairy tale 
characterizations. 


Ordinary mortals (if they’ve the price) can lux- 
uriate in the knowledge that their 1933 Cadillac was 
designed by the hand of one whose masterpieces 
were praised by crowned heads and princes of 
Europe. Thomas L. Hibbard is back from the cap- 
itals of Europe after 10 years of custom motor car 
designing. 
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Write us if you know an oddity 





Machine tool parts were rushed from Chicago to 
Toledo by the Airway Express div., Railway Express 
Agency, and prevented a shut-down of a part of 
night operations at the Willys-Overland plant. 


Upon complaint by St. John (N. B.) auto dealers 
that finance corporations were selling repossessed 
cars from all over the province here, the city council 
will tax the finance company on the stock of used 
cars they carry during the year, on the same basis 
as automobile dealers are taxed. 


New models, the industry’s 1933 answer to depres- 
sion, are with us again. Only a few weeks more, and 
they’ll all be announced to the public—let’s hope a 
buying public. From now until our issue of Dec. 31, 
most of these will be described in detail in Automo- 
tive Industries. In that issue, Mr. Heldt’s annual 
analysis of the trends of new designs will appear, 
together with other outstanding “Show Number” 
editorial material. 
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Buick Plants in 
Operation Again 


Four Plants Resume, 
Others to Begin Work 
During Present Week 


FLINT, Nov. 14—Buick plants have 
resumed operations after a temporary 
delay in starting on the fall operations 
due to a last-minute opportunity to 
add a distinctly new and advantageous 
body feature to the 1933 Buicks. 

Four factories have started work 
with most of the others being slated 
to begin operations some time this 
week, although the final assembly line 
will not start before next week. 

Plant No. 11, the engine plant, 
started today with the exception of 
the engine assembly line, as did plants 
Nos. 12, 28 and 40, the sheet metal, 
parts orders and transmission units. 


3,000 Resume 
Jobs at Briggs 


Plymouth Releases Bring 
Force to 6-Day Week; 
More Additions Soon 


DETROIT, Nov. 14—More than 3000 
additional employees, working on a 
full six-day-week basis, have been 
added to the Mack avenue plant of 
the Briggs Manufacturing Co. in the 
last 30 days, Henry Hund, general 
manager, said. 

“We plan to recall 600 more of our 
employees this week,” Hund added. 

The plant now is building 600 
automobile bodies daily for the Ply- 
mouth Motor Corp., and expects to 
increase this schedule to 700 daily by 
the middle of the week. Indications 
are that the increased rate will be 
sustained or even bettered in De- 
cember, the company’s announce- 
ment said. 


Toledo Employment 
Shows Another Gain 


TOLEDO, Nov. 14—Employment in 
Toledo automotive plants showed a 
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gain of 500 workers during the week 
just closed. 

The 51 plants which make a weekly 
survey showed 14,575 employees on 
payrolls, which is a gain of more than 
1500 since Oct. 1. 


1931 Production 


Was $865,652,968 


Year's Factory Output 
Shows 38 Per Cont Decrease 
as Compared With 1929 


WASHINGTON, Nov. 17—The value 
of motor vehicle bodies and motor ve- 
hicle parts made in the United States 
in 1931 amounted to $865,652,968, 
factory, a decrease of 37.9 per cent, 
as compared with $1,393,907,554 for 
1929, according to the Bureau of the 
Census. 

The more important items making 
up the 1931 total were: 1,289,346 
closed passenger bodies, other than 
public conveyances, valued at $2,502,- 
715; 32,207 open passenger bodies, 
$5,784,198; 167,247 truck and com- 
mercial bodies, $26,919,649; 11,403 
public conveyance bodies, $8,189,086; 
1,720,416 front axles, $15,723,268; 
1,611,569 rear axle assemblies, com- 
plete, $52,334,491; 8,553,583 shock 
absorbers, $11,122,080; radiators, 
valued at $27,330,613; transmission 
and differential gears, $45,575,870. 


$1,500,000 Order 


For Materials 


DETROIT, Nov. 14—Graham-Paige 
Motors Corp. is placing orders for 
more than $1,500,000 worth of materi- 
als for delivery during two months, 
beginning Dec. 1. This is the commit- 
ment placed by Graham this year. 


To Build Pontiac 


Engines in Canada 


OSHAWA, ONT., Nov. 15—Pontiac 
engines will be assembled at the Walk- 
erville, Ont., plant of General Motors 
of Canada, Ltd., where Chevrolet 
engines are manufactured. 








Business in Brief 


Written by the Guaranty Trust 
Co., New York, exclusively for 
Automotive Industries 





NEW YORK, Nov. 16—There was 
little actual change in general busi- 
ness last week. Retail trade was 
maintained at a level slightly below 
that a year ago. 
With the hesitancy that usually 
accompanies a presidential election 
past, it is believed that recovery 
will proceed with renewed vigor. 


RAILWAY LOADINGS 

Railway freight loadings during 
the week ended Oct. 29 totaled 617,- 
642 cars, which marks a decrease 
of 24,531 cars below those during 
the preceding week, a decrease of 
122,721 cars below those a year ago, 
and a decrease of 317,073 cars below 
those two years ago. 





RETAIL STORE SALES 

The value of department store 
sales during October increased by 
approximately the usuai seasonal 
amount. The Federal Reserve 
Board’s index of department store 
sales for October stood at 70, on 
the basis of the 1923-25 average as 
100, as against 70 for September 
and 66 for August. This index 
makes allowances for the number 
of business days and seasonal 
changes. 


LESS INVOLVED IN FAILURES 
The number of commercial fail- 
ures during October, according to 
R. G. Dun & Co., was 2273, as 
against 2182 during September and 
a = ay . 0. oan pe in- 
n e ctober failure 

totaied Fm mone as against $56,- 
F uring the precedin t 
and $70,660,436 a year 2. a 


CRUDE OIL PRODUCTION 
_Average daily crude oil produc- 
tion during the week ended Nov. 
5 amounted to 2,103,700 barrels, as 
against 2,096,600 barrels during the 
preceding week and 2,456,800 bar- 
rels a year ago. 


FISHER’S INDEX UP 
Professor Fisher’s index of whole- 
sale commodity prices during the 
week ended Nov. 12 stood at 60.3, 
as against 60.2 the week before and 
60.6 two weeks before. 


STOCK TRADING ACTIVE 

The upturn in stock prices at the 
beginning of this wee gave way 
to weakness the day after election. 
However, on Thursday the market 
reversed itself; and a steadily im- 
proving tendency was maintainea f 
during the remainder of the week. 


FEDERAL RESERVE 
The consolidated statement of 
the Federal Reserve banks for the 
week ended Nov. 9 showed a de- 
crease of $15,000,000 in holdings of 
discounted bills, while holdings of 
ace oe ep ttCuritios and bills 
1 e open - 
mained unchanged. ro 











Cummins Diesel Bus 


on Cross-Nation Run 


NEW YORK, Nov. 14—A Cummins 
Diesel engine bus left here this morn- 
ing for a transcontinental trip with 
C. L. Cummins, inventor and president 
of the Cummins Engine Co., Columbus, 
Ind., in charge of the run. Dave 


Evans, racedriver and test engineer, 
will do the major part of the driving. 
Joseph Geschelin, engineering editor, 
Automotive Industries; Art Buck, In- 
dianapolis newspaperman, and repre- 
sentatives of metropolitan newspapers 
were guests of the engine company. 
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W. Hubert Beal, Au- 
burn's new president, 
who won fame as de- 
veloper of the Lycom- 
ing engine. (Right) 
Beal showing some fea- 
tures of an early en- 
gine, predecessor of 
the present Auburn 
powerplant 


Beal is Appointed Auburn President 






By Cord; Continues as Lycoming Head 





“Auburn approaches the future with confidence. Its finan- 
cial position is one of the strongest in the industry and its pro- 
gram for next year is being formed to meet the present situa- 
tion. Distributors will meet in Auburn auny to be apprised 

y 


of the new program and formulate definite 


plans for next 


year. No public announcement will be made until after this 
distributors meeting the latter part of this month." 


—NMr. Beal, in an exclusive statement 
to Automotive Industries. 





Buicks to Be Shown 
By Dealers on Dec. 3 


1933 Line Employs New 
Fisher Body Ventilating 
System; "New Style Note” 


FLINT, Nov. 19—The 1933 line of 
Buicks will be on display in cities 
throughout ‘the country Dec. 3. De- 
tails will be announced by Automotive 
Industries on that date. 

They will be larger and their styl- 
ing is expected to “set the note of next 
year’s automotive design.” 

The new Buicks will be the first 
automobiles to introduce the new 
Fisher system of closed car no-draft 
ventilation, individually controlled. 
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The ventilation system is a built-in 
body feature, and eliminates drafts, 
but insures constant air circulation 
regardless of weather conditions. 


Chevrolet Payroll 
Boosted to 7830 


FLINT, Nov. 15—The payroll of the 
Chevrolet Motor Co. plants here, 
which has been increasing steadily 
over several weeks, stood at 7830 for 
the week ended Nov. 5. 

This employment, according to 
President W. S. Knudsen, is concen- 
trated in the engines, pressed steel 
and parts divisions. Assembly oper- 
ations for the new six to be introduced 
next month have not started. 





Chairman E. L. Cord Relin- 
quishes Presidency, Turning 
Management of Automobile 


Company over to Youthful 
Aide 


AUBURN, IND., Nov. 12—Announce- 
ment was made today by E. L. Cord, 
chairman of the board of directors of 
the Auburn Automobile Co., of the 
election of W. Hubert Beal to the 
presidency of Auburn. Mr. Cord has 
been serving as both president and 
chairman for a year, having gained 
prominence in the industry as the 
“30-year-old president of Auburn” in 
1925. 

Mr. Beal has been associated with 
the Lycoming Manufacturing Co., an 
Auburn affiliate, for the past 13 years, 
having been made president of that 
company January 13, 1931. Previous 
to that he was vice-president and gen- 
eral manager and previous to that he 
was in charge of sales. 

He entered the automobile business 
in 1916, upon his graduation from the 
University of Illinois. The present 
Lycoming engines used in Auburn 
cars, as well as the Lycoming aircraft 
engine, have been developed under his 
supervision. He is 37, making him 
one of the youngest presidents in the 
industry. 

He will continue as president of 
Lycoming, dividing his time between 
Williamsport, Pa., and Auburn. His 
family will remain in Williamsport. 

Mr. Beal has been directing the 
management of both Auburn and Ly- 
coming for six months, using an air- 
plane in his trips back and forth. 

Mr. Cord, in making the announce- 
ment, praised Mr. Beal’s record of 
achievements, and pointed out that 
the present Lycoming engines for 
cars and aircraft have been developed 
under his supervision. 





Operations, said Knudsen, began 
Oct. 17, but the extent of the activity 
was concealed because of fear of an 
influx of out-of-town labor. Employ- 
ment is now near normal. 

To date 15,000 engines have been 
shipped to branches for assembly in 
the new car. 


Plymouth Employs 9000 


DETROIT, Nov. 15—It is reported 
that approximately 9000 employees 
are at present on the rolls of the 
Plymouth Motor Corp. 
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Will Continue 
A Truck Lines 


Studebaker, Indiana, White 
and Pierce-Arrow Not in 
Basic Conflict, Cleary Says 


By Athel F. Denham 


SOUTH BEND, Nov. 16—All four 
lines of trucks, Studebaker, Indiana, 
White, and Pierce-Arrow, will defi- 
nitely be continued, according to John 
M. Cleary, president of the White 
Co., and the Studebaker-Pierce-Arrow 
Truck Corp. 

“Undoubtedly there will be conflicts 
in the various lines of trucks pro- 
duced,” Mr. Cleary said, “but over a 
period of years these will be adjusted. 
Basically the lines do not conflict. In 
price structure they are arranged with 
Studebaker at the lower end, Indiana 
next, White above this, and Pierce- 
Arrow covering the highest price 
bracket. 

“The four lines taken together give 
an unusually complete coverage of 
the entire commercial transportation 
field.” 

According to Mr. Cleary, and effec- 
tive immediately, Pierce-Arrow trucks 
will be sold through all White 
branches, together with White trucks. 
The Indiana picture in this respect 
will not be changed. 

In general, however, both Indiana 
and White trucks will be made avail- 
able to the Studebaker dealer organi- 
zation. Similarly Studebaker trucks 
will in general be made available to 
and sold through White branches. In 
some cities, however, Studebaker pas- 
senger-car distributors will continue 
to sell Studebaker trucks, and in those 
cases the remainder of the lines will 
be handled by the White branches in 
those cities. 

Spiking rumors to the effect that the 
Indiana line will be discontinued, Mr. 
Cleary pointed out that a price gap of 
several hundred dollars exists between 
the highest priced Studebaker and the 
lowest priced White truck, which the 
Indiana line admirably fills. Further- 
more, Indiana has developed highly 
successful products along specialized 
lines, such as six wheelers and special 
trucks for highway work. He empha- 
sized that production will be contin- 
ued at the White plant in Cleveland. 

All export sales of Indiana and 
White trucks will be handled by the 
Studebaker - Pierce-Arrow Export 
Corp., along with Pierce-Arrow and 
Studebaker trucks. 


Casings Shipments 


Show 16% Increase 


NEW YORK, Nov. 15—Shipments of 
pneumatic casings for the month of 
September amounted to 3,082,285 cas- 
ings, an increase of 16.1 per cent over 
August this year, but were 21.6 per 
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cent below September, 1931, according 
to statistics released by the Rubber 
Manufacturers Association, Inc. 

This organization reports produc- 
tion of pneumatic casings for Septem- 
ber to be 2,538,720 casings, a decrease 
of 17.8 per cent under August this 
year and 20 per cent below Septem- 
ber, 1931. 

Pneumatic casing in the hands of 
manufacturers September 30 amount- 
ed to 6,096,098 units, a decrease of 8.5 
per cent below Aug. 31 stocks and 
were 25.3 per cent under Sept. 30 
stocks a year ago. 

The actual figures are as follows: 


PNEUMATIC CASINGS 
Shipments Production Inventory 


Sept. °32 3,082,285 2,538,720 6,096,098 
Aug. ’32 2,654,863 3,089,201 6,658,974 
Sept. 31 3,931,860 3,171,969 8,158,453 


Fisher Bodies Have 


Ventilating System 


DETROIT, Nov. 15—All the new 1933 
lines of General Motors cars will fea- 
ture the new system of closed car 
ventilation developed by the Fisher 
Body Corp. and announced as “the 
greatest contribution to comfort and 
safety since the advent of closed 
bodies.” 

A built-in feature of the new Fisher 
bodies utilizes air currents generated 
by the motion of the car, to send clean 
air into the body and to eject stale air 
and smoke. 

In summer, in addition to providing 
draftless ventilation, it may be used 
to direct into the car a far greater vol- 
ume of air than has ever been obtain- 
able before. In winter it provides ven- 
tilation necessary to prevent clouding 
of windows and windshield, without 
subjecting occupants to drafts. Even 
in stormy weather, complete ventila- 
tion is assured, as rain and snow can 
be excluded without shutting out fresh 
air. 


{ 


Timken Bearing Co. 
Votes 25c Dividend 


CANTON, O., Nov. 14—Timken Rol- 
ler Bearing Co. directors declared a 
dividend of 25 cents. 

Net losses for the company and its 
subsidiaries for the third quarter 
ended Sept. 30, were $444,807.58 after 
all charges and provisions. This is 
equivalent to 15 cents a share on the 
2,411,380 shares outstanding. 

Net losses for the nine months ended 
Sept. 30, were $27,286.90 after all 
charges and provisions, equivalent to 
one cent a share. 


Parker Rust Proof Dividend 


DETROIT, Nov. 14 — Parker Rust 
Proof Co. has declared regular semi- 
annual 35-cent dividend on preferred 
stock, payable Nov. 21 to stock of 
record Nov. 10, and 50 cents on com- 
mon stock payable Nov. 21 to stock of 
record Nov. 14. 





Willys Indicates 


Low-Priced Line 


Chairman Says 1933 Plans 
Well Advanced; General 
Business Outlook Brighter 


TOLEDO, Nov. 14—Expressing the 
idea that motor car prices are too 
high and must come down consider- 
ably to meet the pocketbook of 1933, 
John N. Willys, chairman of the 
board of the Willys-Overland Co., in 
an interview here, hinted that his 
company will come into the low- 
priced, large-volume field with a car 
of low price appeal in the coming 
year. 

He declared the Willys-Overland 
program for 1933 is now well ad- 
vanced, that the groundwork laid in- 
dicates it may be one of the most 
successful years since the formation 
of the company more than 25 years 
ago, but said details will not be ready 
for the public for a few weeks yet. 

Mr. Willys said that “now that the 
election is over the sooner we all get 
down to solid fundamentals, place our 
shoulders to the wheel, and fully rec- 
ognize that we are in a new era, the 
sooner we will work our way out of 
the depression and back to business 
health.” 

He said the voting public indicated 
it wanted a new deal. 

“Despite the fact that commodities, 
farm products and incomes have been 
reduced about 50 per cent under the 
levels of 1929, the prices of automo- 
biles in the class selling under $750 
discloses a reduction of only a frac- 
tion more than 4 per cent in the last 
three years,” declared Mr. Willys. 

“This makes it evident that the 
price to the consumer is still out of 
range with current income.” 

He declared that the 1933 car 
prices should not only take into con- 
sideration first cost but should make 
for low maintenance and upkeep 
costs. More mileage per gallon of 
gasoline is a goal to be sought, he 
believes. 

“Where it has cost an owner ap- 
proximately seven cents a mile to 
operate and maintain his car, he is 
not unreasonable to expect that this 
cost be reduced to four cents a mile— 
or five cents at the most,” declared 
Mr. Willys. 

A car that will give 25 to 30 miles 
to the gallon of gasoline and which 
will provide normal driving on a tank- 
ful of gas a week—that seems to be 
the need for the present-day market 
in the Willys view. 


Oil Engineers to Speak 


Walter C. Bauer and Dr. G. L. Mathe- 
son, Standard Oil Development Co., 
will speak on “Oil Degradation in Use 
in Automotive Engines” at the Plain- 
field Section, American Society of Me- 
chanical Engineers, on Nov. 22. 
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Car Orders Boost 
Steel Mill Output 


Record for Week 
Approaches Peak 
for Year Report 


NEW YORK, Nov. 17—Current ship- 
ments of steel into automotive con- 
sumption have now attained a rate 
which comes near to constituting the 
year’s top record. 

Plymouth and Chevrolet specifica- 
tions in the last ten days furnished 
the main support of the steel market. 
Routine Ford business was also a 
factor: 

Demand from steel consuming in- 
dustries other than automotive plants 
has been so disappointing that main- 
tenance of steel mill operations at an 
unchanged rate this week was made 
possible only by a corresponding in- 
crease in specifications from automo- 
tive consumers. . 

It is hoped that with additional busi- 
ness in sight from Dodge and Buick, 
automotive demand will suffice to tide 
the steel industry over until the post- 
inventory period brings out more mis- 
cellaneous buying. 

Some of the steel-making districts 
which heretofore have shared but little 
in the upturn of automotive buying 
are beginning to get their slice while 
others are just about holding their 
own or slightly slipping. 

The former are nominally quoted at 
2.65c, Pittsburgh, but 2.55¢c appears to 
apply more nearly in tonnage transac- 
tions, and the latter nominally held 
at 2.50c, Pittsburgh, also frequently 
carry competitive concessions. 


Pig ltron—Demand from automotive 
foundries is on the uptrend. Most of the 
business coming out is of the small lot 
sort, but there is a greater number of 
such releases and there are also indica- 
tions of more representative tonnages be- 
ing ordered out by larger consumers in 
the near future. Prices are unchanged. 


Atuminum—Somewhat better demand for 
piston metal is reported. Secondary alu- 
minum interests report a marked strength- 
ening in the market for remelted No. 12 
alloy due to the concentration of cast 
scrap supplies in the hands 
dealers. 


Copper—Under the influence of rising 
demand in Europe, the home market for 
copper has turned firmer and 5%c, de- 
livered Connecticut Valley, has become the 
inside quotation. 

Tin—Consumers are offish and the mar- 
ket is largely made by fluctuations in 
sterling exchange. Straits tin for prompt 
delivery was quoted at 24.15c at the 
week’s opening. 

Lead — Storage battery manufacturers 
are showing more interest. The leading 
—* contract price is 3.15c, New 

ork, 


Zinc—Higher ore prices imparted a firm 


undertone to the market with producers 
none too eager to sell forward. 


of large 


Graham Employees 


Hold "Election" 


DETROIT, Nov. 14—Graham employ- 
ees had a special election of their own 
on Nov. 8, when they were called on 
to inspect 20 cars, finished in new 
color combinations, and to indicate 
their own ideas as to the best four. 

The test was staged by William 
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G. Haarz, paint and trim engineer, in 
order to obtain an index of popular 
taste. 

Haarz reports that there was a re- 
markable consistency in the choices 
made by the men and the women. 
The favorite for first place pulled 90 
per cent of the total vote. 


New Jersey Requires 
Direction Indicators 


Intention of Driver to Turn, 
Stop, Back Up and Go Must Be 


Shown on Trucks, Buses, Etc. 


TRENTON, Nov. 15—Effective Jan. 
1, trucks, buses and commercial ve- 
hicles operating in New Jersey must 
be equipped with “direction indi- 
cators” to warn drivers of other 
vehicles of “intention to start, stop, 
back or make a turn.” The law, 
passed during the recent session of the 
legislature, calls for the testing of 
equipment proposed for sale to truck, 
bus and other commercial car oper- 
ators and provides that an official 
testing laboratory shall examine and 
test the indicators. 

Although opposed to the law, Com- 
missioner of Motor Vehicles Harold 
G. Hoffman proposes to enforce it. 

(Further information may be had 
by writing to the business manager, 
Automotive Industries, for specified 
requirements of the indicating de- 
vices. ) 


Business Upturn is Seen 
in Franklin Olympic Sales 


SYRACUSE, Nov. 14—Recent intro- 
duction of the air-cooled Olympic by 
Franklin Automobile Co. has resulted 
in immediate sales increases, accord- 
tng to company officials. They claim 
the new car has demonstrated the 
much-discussed theory that new prod- 
ucts suited to new conditions and 
changed markets will bring abeut 
business upturn. 


Superflex Tire Soon 
In Production 


EAST PALESTINE, OHIO, Nov. 14 
—Officials of the Superflex Tire Corp. 
have announced production of a pat- 
ented cabled cord will be started with- 
in 45 days. 

L. Wiltsie, of New York, has been 
assigned here in charge of factory 
operations and is supervising installa- 
tion of machinery. 


Manning is Consultant 


William R. Manning, research engi- 
neer of Pontiac Motor Co., has re- 
signed to become an automotive engi- 
neering consultant in Pontiac, Mich. 

Prior to his service with Pontiac, 
Mr. Manning had been with the re- 
search organizations of General 
Motors and Buick. 





Packard President 


Expresses Optimism 


Depression Low Point Passed, 
Macauley Says, Report- 
ing Nine Months Net Loss 


NEW YORK, Nov. 15—Hope that the 
low point of the depression has been 
passed is expressed by Alvan Ma- 
cauley, president of the Packard 
Motor Car Co., in conjunction with 
the report of the company for the 
quarter and nine months ended on 
Sept. 30. 

For the quarter, the net loss after 
taxes, charges and depreciation was 
$1,903,671, against a loss of $949,144 
in the preceding quarter and a profit 
of $104,200 in the third quarter, 1931. 

For the nine months the net loss 
was $4,416,799, against a profit of 
$14,080 last year. 

Mr. Macauley’s statement follows: 

“On Sept. 30, 1932, cash and mar- 
ketable securities totaled $14,192,937, 
as against $13,994,486 on Dec. 31, 
1931. Inventories were $5,770,270, 
being $2,103,796 less than at the end 
of last year. 

“Current liabilities were reduced to 
$2,204,775 and the ratio of current 
assets to current liabilities was 9.8 
to 1, as compared with 7.8 to 1 at the 
close of the previous year. 

“No dividends have been paid dur- 
ing the year. Resumption of divi- 
dends will depend upon improvement 
in business generally which will be 
favorably reflected in our earnings. 

“Recent indications have been 
somewhat encouraging and we are 
hopeful that the low point of the de- 
pression has been passed.” 


Gains Made in 1932 
by Curtiss - Wright 


Net Losses in Last Quarter 
Less Than Those of Last Year 


NEW YORK, Nov. 15—The Curtiss- 
Wright Corp. and subsidiaries reported 
yesterday a net loss for the quarter 
ended on Sept. 30 of $408,664, after 
depreciation, interest and _ other 
charges, compared with a net loss of 
$269,655 in the preceding quarter and 
a net loss of $676,234 in the quarter 
ended on Sept. 30, 1931. 

The net loss for the nine months 
ended on Sept. 30 last was $376,306, 
against a net loss of $2,139,388 in the 
corresponding period of last year. 


Ford Shuts Irish 


Tractor Factory 


CORK, FREE STATE—tThe huge 
$10,000,000 Ford factory plant here 
will be closed for an indefinite period, 
officials announced here. 

The plant, opened in 1928, was 
prompted by Henry Ford’s desire to 
build a factory in County Cork, where 
his grandfather lived. 
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General Motors 
Reduces Stocks 


October Retail Sales 22.3 Per 
Cent Below September at 
26,941—Dealers Buy 5810 


NEW YORK, Nov. 14—Sales of Gen- 
eral Motors cars and trucks to consum- 
ers in the United States during Octo- 
ber totaled 26,941 compared with 34,- 
694 in September and 49,042 in Octo- 
ber, 1931. Sales in October were 22.3 
per cent below September. A year 
ago October sales were 5.2 per cent 
under September. 

Sales to dealers in the United 
States during October were 5810 
compared with 23,545 in September 
and 21,305 in October, last year. 
Chevrolet discontinued manufacturing 
operations in October on its old line of 
cars. 

Total sales to dealers, including 
Canadian sales and overseas ship- 
ments, were 10,924 in October, against 
30,117 in September and 25,975 in 
October, a year ago. 

For the first ten months of 1932, 
sales to consumers in the United 
States totaled 477,288 compared with 
849,276 in the like period last year. 
Sales to dealers for the ten months 
were 426,353 against 836,264 last 
year. Total sales to dealers in the ten 
months were 503,247 against 965,821 
in 1931. 

The following tables compare Gen- 
eral Motors Corp.’s monthly sales 
since 1929: 


Sales to Consumers in United States 
1932 1931 her 1929 


Jan, .... 47,942 61,566 74,167 73,989 
Feb. ... 46,855 68,976 88,742 110,148 
Mar. ... 48,717 101,339 123,781 166,942 
April .. 81,573 135,663 142,004 173,201 
May ... 68,500 122,717 131,817 169,034 
June ... 56,987 103,303 97,318 154,437 
July ... 32,849 85,054 80,147 147,079 
Aug. ... 37,230 69,876 86,426 151,722 
Sept. .. 34,694 51,740 75,805 124,723 
Oct. ... 26,941 49,042 57,757 114,408 
Sra 34,673 41,757 68,893 
SPOR. 205. ewes 53,588 57,989 44,216 





Total.477,288 937,537 1,057,710 1,498,782 


Sales to Dealers in United States 
1932 1931 1930 1929 
7 94,45 


Jan, ... 65,382 76,681 458 95,441 
Feb. ... 52, 80,373 110,904 141,222 
Mar. . 48,383 98,943 118,081 176,510 
April 69,029 132,629 132,365 176,634 

ay 60,27 136,778 136,169 175,873 
June 46,148 100,270 7,595 63,704 
July 31,096 78,723 70,716 157,111 
Aug. . 24,151 62,667 76,140 147,351 
Sept. .. 23,545 47,895 69,90 127,220 
Oct. 5,810 21,305 22,924 98,559 
Le ees ee 23,716 48,155 39,745 
ee 68,650 68,252 36,482 





Total .426,853 


Total Sales to Dealers 
1932 Ly A 1930 1929 


Jan, - 74,710 89,34 106,509 127,580 
Feb. - 62,850 96,003 126,196 175,148 
Mar. ... 59,696 119,195 135,930 220,391 
April .. 78,359 154,252 150,661 227,718 
May ... 66,739 153,730 147,483 220,277 
June ... 52,561 111,668 97,440 200,754 
July ... 36,872 87,449 79,976 189,428 
Aug. ... 30,419 70,078 85,610 168,185 
Sept. .. 30,117 58,122 78,792 146,483 
Oct. ... 10,924 25,975 28,253 122,104 
MOVs ih6 Mises 29,359 57,257 0,977 
ps EE eae 79,529 80,008 40,222 


Executives Form Jordan Motors, Inc.; 


New Line Planned After Show Time 





John A. McArdle 





928,630 1,035,660 1,535,852 





Total.503,247 1,074,709 1,174,115 1,899,267 
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U. S. Crude Rubber 


Consumption Down 


NEW YORK, Nov. 16—Consumption 
of crude rubber in the United States 
for the month of October amounted to 
21,018 long tons. This compares with 
22,491 long tons for September, 1932, 
and represents a decrease of 6.5 per 
cent according to the Rubber Manu- 
facturers Association. 

Imports of crude rubber for the 
month of October were 35,473 long 
tons, an increase of 20.2 per cent above 
September, 1932, but were 14.3 per 
cent below October a year ago. 

The estimated total domestic stocks 
of crude rubber on hand Oct. 31 were 
373,823 long tons, which compares 
with Sept. 30 stocks of 365,789. 

October stocks showed an increase 
of 2.2 per cent as compared with Sep- 
tember of this year, and were 36.7 
per cent above the stocks of Oct. 31, 
1931. 

The participants in the statistical 
compilation report 40,176 long tons of 
crude rubber afloat for the United 
States ports on October 31. 


Oil Man Heads 
Canadian Ad Group 


Frank W. Prendergast, advertising 
manager, Imperial Oil, Ltd., Toronto, 
was reelected president of the Associa- 
tion of Canadian Advertisers. Direct- 
ors elected included: A. M. Miller, 
Chrysler Corp. of Canada, Ltd., and 
T. H. Carpe, General Motors Products 
of Canada, Ltd. 


John McArdle Heads Organiza- 


tion, Following Purchase of Jor- 
dan Name, Plant and Assets 
From Receiver 


CLEVELAND, Nov. 15—Jordan Mo- 
tors, Inc., has been organized by 
former Jordan Motor Car Co. execu- 
tives. Certain assets of the old com- 
pany have been acquired together 
with definite rights to the Jordan 
name. 

John A. McArdle is president and 
general manager of the new organiza- 
tion. For many years Mr. McArdle 
was with the Jordan company as vice- 
president and general manager. Prior 
to his association with Jordan he held 
a high executive position with the 
Murray Corp. of America, and also 
served in executive capacities in both 
the production and sales divisions of 
the Chrysler Motor Corp. 

The other major executives of Jor- 
dan Motors, Inc., are experienced 
motor car men of long service with 
the Jordan Co. A. F. England, treas- 
urer and assistant general manager, 
occupied the same position with the 
former Jordan Co. Harvey Buckner 
likewise retains his position as vice- 
president in charge of production, and 
brings to the new company many 
members of the original organization. 

Directors, in addition to Mr. Mc- 
Ardle and Mr. England, are A. G. 
Newcomb, Joseph C. Little and John 
F. Sweeney, president of the Sweeney 
& James Co. 

The Jordan car has a history of 16 
years, which is a long time as history 
is made in the motor car business. 
Always a distinctive car, appealing to 
a distinctive clientele, more than 65,- 
000 Jordans have been produced and 
over 50,000 Jordans are still in active 
service. 

“The creation of Jordan Motors, 
Inc., has been accomplished at a most 
opportune time and under exceedingly 
favorable conditions. We have been 
able to purchase for cash certain 
assets of the former company, as well 
as the rights inherent in the Jordan 
name,” Mr. McArdle said. 

“We are organized and equipped to 
resume the production of Jordan cars 
under conditions that assure economi- 
cal and efficient operation. The Jor- 
dan line for 1933 will present a series 
of cars fully worthy of the Jordan 
idea of creating an individualistic car 
on a chassis of mechanical excellence. 
The car will continue to be powered 
by a straight-eight engine of notable 
power and refinement. The entire 
chassis will be built with the latest 
accredited improvements. 

“It has always been significant that 
Jordan success could be accomplished 
without subscribing to the modern 
fetish of mass production.” 
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Discount Finance Companies Lead 
In Automobile Instalment Business 


62 Per Cent of New Cars Sold in 1932 Will Be Paid For on 
Partial Payment Plan; With 50 Per Cent Handled by 
Finance Concerns, 12 Per Cent by Banks and Car Dealers 


CHICAGO, Nov. 16—Credit support 
for the automobile market has de- 
pended more consistently on the dis- 
count finance companies during 1932 
than in any other previous year, per- 
centages just disclosed by the National 
Association of Finance Companies 
show. An average of 62 per cent of 
new cars sold in America during the 
present year were paid for on the in- 
stalment plan, 50 per cent being fi- 
nanced by these companies and 12 
per cent by dealers and banks. 

Beginning with 1929, the propor- 
tion of time payment car saJes han- 
dled by these specialized credit in- 
stitutions began to take great leaps 
ahead, but that year and the two 
years following saw more or less shift- 
ing of the financing burden during 
different months of the year between 
the finance companies on the one hand 
and the banks and auto dealers on the 
other. 

It is believed that the more even 
use of the companies’ facilities in 1932 
places them on a surer basis, and lays 
the foundation for greater develop- 
ment of this agency for instalment 
credit. 

“While 1932 has not seen the high 
peaks of instalment financing done by 
the companies as did some months of 


the past three years, it has developed 
the more lasting significance of an 
even demand for their services higher 
at all times than the volume of such 
financing in the boom year of 1928,” 
says Milan V. Ayres, analyst for the 
association, who prepared the sta- 
tistics. 

“It is easily seen that the market 
for automobiles this year stretched 
to double what it would have been 
without such facilities. 

“Financing of other commodities 
can be provided for more sys- 
tematically, when the companies’ serv- 
ices to the automobile field are in fair- 
ly even demand. The whole picture of 
present conditions bodes well for the 
future extension of retail markets by 
the wider expansion of instalment 
financing. 

“The National Association of Fi- 
nance Companies will have as one of 
the main topics for open discussion 
at its New Orleans Convention next 
month diversified financing, which 
subject goes into the field of financing 
other goods than automobiles. 

“The problem of the depression is 
partially, at least, one of distribution 
and therefore we look hopefully to in- 
creased consumer credit as part of 
the solution.” 





Nobel Science Prize 


Won by Dr. Langmuir 


General Electric Research 
Head Receives High 
Award for Achievements 


STOCKHOLM, Nov. 15—The Nobel 
prize in chemistry has been awarded 
to Dr. Irving Langmuir of Schenec- 
tady, N. Y. 

Dr. Langmuir, associate director of 
the General Electric Co. laboratories 
and one of the most distinguished re- 
search scientists of the day, was born 
in Brooklyn in 1881. He was edu- 
cated at Columbia University and in 
Germany. He joined General Electric 
in 1909. 

In 1919 he propounded a new theory 
on the arrangement of electrons in 
atoms and molecules, for which, the 
following year, he received the Wil- 
liam H. Nichols Gold Medal, presented 
by the New York section of the Ameri- 
can Chemical Society. He next ad- 
vanced a new theory of matter, in 
which he said that “space and time 
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have a structure analagous to that of 
matter.” 

In 1922 Dr. Langmuir turned his 
attention to radio, and he is credited 
with inventing and developing many 
types of the vacuum tube. 

These tubes, the results of Dr. 
Langmuir’s studies of the forms of 
the electron, were first developed by 
him in 1912, and patent awards were 
made to him in the General Electric 
Co.’s name after a long legal strug- 
gle, which was not concluded until 
1930. 

Others of Dr. Langmuir’s inven- 
tions are the nitrogen-filled incandes- 
cent electric light bulb and the 
atomic hydrogen welding are. The 
latter process was perfected by him in 
1927, and by it previously unweldable 
metals were melted and fused without 
the slightest trace of oxidization. 


Defiance Plug 
Sales Gaining 


TOLEDO, Nov. 14—Sales of Defiance 
Spark Plugs, Inc., have shown a gain 
of 15 per cent so far in 1932 as com- 
pared with the same months last year. 






Available Adds 
Two-Ton Truck 


Shackles Eliminated; 
Variable Springs and 
Improved Frame Used 


CHICAGO, Nov. 15—A new 2-ton 
truck, known as the Model W-140, has 
been announced by the Available 
Truck Co. Among the features of de- 
sign may be mentioned a straight-line 
drive, elimination of spring shackles, 
chassis springs of variable effective 
length,-a new frame with reinforcing 
cross members, improved radius rods, 
an arc-welded and hot riveted frame, 
new wide fenders. 

The engine is a Waukesha Model 
ZK of 3%-in. bore and 4%-in. stroke, 
developing 63 hp. A 10-in. single-plate, 
cushion-type clutch is used. The trans- 
mission is a Warner, with four for- 
ward speeds and reverse. Back of the 
transmission there is an emergency 
brake, of 8-in. diameter and 2%-in. 
width. Both axles are of Timken de- 
sign and manufacture, the rear axle 
having spiral bevel-gear drive and 
being of the full floating type, with a 
four-pinion differential. 

Service brakes are of the Lockheed 
hydraulic type. The frame is of 
pressed steel, with side rails having a 
maximum depth of section of 10 in. A 
heavy X member, with parts that are 
arc-welded together, cross-braces the 
structure. 

Front springs are mounted in rub- 
ber at the front end and bear against 
wear plates at the rear end. Rear 
springs are plain at both ends and 
bear against brackets with a curved 
contour, so that while the effective 
length of the springs is 58 in. when 
the truck is empty, it decreases to 46 
in. when a full load is put on. 

The radiator of the new truck has 
a stamped steel shell which can be 
supplied either in plain finish or 
chromium-plated and with chromium- 
plated grille. The steering gear is of 
the Ross roller-mounted cam-and-lever 
type. It has a 20-in. handwheel and is 
mounted in a rubber-insulated bracket. 

Fenders are of heavy-gage stock 
and are rigidly braced. Budd spoke- 
type ventilated wheels are carried, and 
are fitted with 20/7.00 tires, duals in 
the rear. Wheelbases of 168, 175 and 
182 in. are standard for bodies of 10, 
11 and 12 ft. lengths, respectively, and 
special wheelbases are optional at 
extra cost. The weight of the chassis 
is 4000 lb. 

Electric equipment includes a Delco 
generator and starter, a 13-plate high- 
type Exide battery, and the Bendix 
Startix. Other items of the standard 
equipment include a 5-in. chrome- 
plated oval bumper, 11l-in. chrome- 
plated headlights, a tail light, a horn, 
a spare wheel, tools, jack, air cleaner, 
oil filter, an airplane-type instrument 
panel with speedometer, heat indicator, 

ammeter and oil gage. 
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Cohu Battles 
Cord in Fight 


To Get Proxies 


Aviation Corp. Management 
Seeks to Issue 2,000,000 
Shares for Big Expansion 


Last week above the hum of engines, 
speeding passengers over many of 
America’s most important air routes, 
could be heard the rumblings of a fis- 
cal “battle of the century,” scheduled 
to reach a pitched encounter on Dec. 
11, when the stockholders of Aviation 
Corp. are to meet with directors. 

E. L. Cord, president of Cord Corp., 
chairman of Auburn, guiding genius 
of Lycoming (engines) and Stinson 
(aircraft) and automotive parts com- 
panies, opened fire upon plans of Avia- 
tion Corp., to “dilute its stock,” to buy 
more properties at what he termed 
“ess than half” the proposed purchase 
price. 





‘LaMotte T. Cohu, fighting to 


maintain control of Aviation 
Corp. via proxies 


Director Cord is fighting to increase 
‘the directorate of the company to 48. 
He has written the 28,000 stockholders 
for their proxies in order to win con- 
‘trol of the company and its 17 subsidi- 
aries, by changing the by-laws to in- 
‘crease the directorate and electing a 
‘majority on the board. 

The plan provides for the aequisi- 
‘tion by the Aviation Corp. of substan- 
tially all assets of North American 
Aviation, including Sperry Gyroscope, 
‘Eastern Air Transport, B/J Aireraft 
‘Corp. and several other subsidiaries, 
as well as all the company’s cash with 
‘the exception of $1,000,000. 

The assets to be acquired include 
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Errett Lobban Cord, holder of 
a large block of Aviation Corp. 
stock, wants control 


approximately $5,000,000 in securities 
of aviation companies, including a 25 
per cent interest in the Douglas Air- 
craft Co., a 10 per cent interest in the 
Curtiss-Wright Corp. and a substan- 
tial minority interest in Transconti- 
nental Air Transport. 

Important holdings in four of the 
largest and most successful aviation 
corporations would also be acquired. 
These are 26 per cent of Douglas Air- 
craft Company, Inc.; 10 per cent of 
the A stock and 6 per cent of the B 
stock of Curtiss-Wright Corp.; 26 
per cent of Transcontinental Air 
Transport, Inc., and 1% per cent ad- 
ditional stock of Pan-American Air- 
ways Corp., increasing American Air- 
ways Corp.’s holdings in the latter to 
14 per cent. 

Cord, a 30 per cent owner of Avia- 
tion Corp.’s outstanding stock and a 
director of the company, marshaled his 
associates against LaMotte T. Cohu, 
president, and a large majority of the 
35 directors. 

L. B. Manning, Cord Corp. executive 
vice-president and potent factor in 
Cord’s financial operations, has been 
directing the battle for proxies from 
New York, while Cord has been super- 
vising the activity from Los Angeles. 

Mr. Cord flew from the Coast 
Thursday to direct the campaign from 
his New York office. 

Important banking interests are ar- 
rayed against each other in the fight 
for control. 


Personalities: 

E. L. Cord, 37, youthful, dynamic 
head of important automotive and air- 
craft interests, is known for his vigor- 
ous financial and industrial operations. 

Frank A. Vanderlip, 68-year-old 
banker, indicated he would aid Cord 
in his fight for control. “I don’t owe 










Michigan Sales 
Show 37% Drop 


2165 Cars Registered in 
State; 40 Per Cent Drop 
From October, 1931 


DETROIT, Nov. 14—Michigan pas- 
senger car registrations during Octo- 
ber, totaling 2165, dropped 37 per cent 
from the September figure of 3478 
and dropped 40 per cent from the 
October, 1931, total of 3636. 

Buick, Dodge, Reo and Studebaker 
were the only cars to register gains 
over the previous month in this state. 

Ford totaled 761, a decrease of 41 
per cent from the September figure. 
Chevrolet was second on the list with 
472, while Plymouth was third with 
146, including in this figure the sale 
of 10 new Plymouth sixes. 

Commercial registrations during 
October totaled 469 compared with 
564 in September, a decrease of 16 per 
cent. Ford registered 206, Chevrolet 
142 and International 49. 





Wall Street any money,” he said 
tersely when asked if his activity 
would arouse animosity in that 
quarter. 

Lucius B. Manning, 37, Yale ’13, 
one-time football player, grain broker 
until he met Cord 6 years ago, “hits 
the line hard” as right-hand man in 
Cord financial and administrative af- 
fairs. 

W. A. Harriman, 41, scion of “em- 
pire builders,” banker, steamship and 
railroad director, is an aviation en- 
thusiast, pilot and a strong supporter 
of Mr. Cohu’s policies. 

LaMotte T. Cohu, who is largely 
responsible for the present strong 
financial position of the company, has 
been an ardent aviation enthusiast 
since the beginning of flying. 


Campaign: 

Both sides have appealed for sup- 
port by proxies of stockholders by let- 
ter and by newspaper advertisements 
and claim “majorities.” 

Attacks upon business acumen have 
been made on either side, in presenting 
the respective “cases.” 

E. F. Hutton & Co., bankers, issued 
a 16-page booklet supporting Cord’s 
position. 

Sanderson and Porter and Day & 
Zimmerman, industrial engineers, con- 
sidered the purchase constructive and 
fair to stockholders of both corpora- 
tions. 

Cord obtained temporary injunction 
to block immediate action on purchase. 


Facts: 


Aviation Corp., incorporated in Dela- 
ware, 1929, total current assets at the 
beginning of this year $11,682,000, of 
which about $9,000,000 was U. S. bonds, 
cash, other quick assets. 

Subsidiaries operate five air lines, 10 of 
the existing ?? contract air-mail lines, 
including Century Air Lines (bought 
from Cord Corp.). 

American Airplane & Engine Corp. 
and Aviation Patent & Research Corp. 
are included in its 17 subsidiaries, the 
consolidation of 81 companies. 
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British M. G. Car 
Imported in Canada 


First Move Under 
Imperial Conference 
Agreement is Reported 


MONTREAL, Nov. 16—The arrival 
of an English car on the Canadian 
market is among the first results of 
the Imperial Conference. This is the 
well known M.G. car and it has been 
imported by the Empire Sports Cars 
here. 

Five models are at present being 
handled, the Sperts Tourer, Sports 
Two Seater, Sports Four Seater, Four- 
some and the Salonette—in fours and 
sixes. 

M.G. cars are high-efficiency cars, 
with a maximum speed of over 80 
miles an hour, while what is most im- 
portant is that in the fours the gaso- 
line consumption is 35 miles per gallon, 
and in the sixes, 30 miles. ~ 

Among the many novel points of 
construction can be noted the sliding 
roof on some of the models. This 
design set a new fashion in the Old 
Country last year. All have dual car- 
buretors, overhead valve gear, five 
wire wheels with Dunlop tires, and 
Triplex glass as standard equipment. 
The wire wheels, secured by a single 
nut, are interchangeable in under a 
minute. 


New Jersey Zinc 
Publishes Booklet 


A booklet on Horsehead Zinc for Die 
Castings has been published by the 
New Jersey Zinc Co. of New York. 
The book contains information on the 
physical properties of the various 
Zamak die-casting alloys produced by 
the company. 

It deals particularly with the ef- 
fects of the aging treatment on vari- 
ous properties of the alloys. 

Examples of the application of die 
castings in different industries are 
also given, and among automotive die 
castings we note, hub caps, radiator 
ornaments, signal-horn parts, carbu- 
retor parts and fuel pump bodies, 
vacuum-valve and vacuum chamber 
bodies, windshield frames, body fit- 
tings, speedometer main frames, mir- 
ror brackets, etc. 


Franklin Murphy, Jr. 


Franklin Murphy, Jr., 58, chairman of 
the executive committee and former 
president of the Murphy Varnish Co., 
founded 67 years ago by his father, 
died in Newark, N. J., Nov. 9. 

He entered his father’s company 
after leaving college and became pres- 
ident at his father’s retirement in 
1915. He resigned in 1920 to become 
chairman. 

Mr. Murphy was interested in the 
theatre and art and donated collec- 
tions to the Newark Museum. He 
was a Colonel on the Governor’s staff 
during his father’s term. 

He was a member of the Essex and 
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Downtown Clubs here, the Union 
League, University and Princeton 
Clubs of New York and the Somerset 
Hills Country Club. 

Surviving are a widow, the former 
Miss Harriet Alexander Long of Chi- 
cago, and a sister, Mrs. William B. 
Kinney of Rumson, N. J. 


Will Briquet Cars 


Into Ferro-Alloy 


BUFFALO, Nov. 17—That every old 
automobile hulk now rusting in a 
vacant lot or back road will soon dis- 
appear entirely was predicted by en- 
gineers attending the National Metal 
Exposition held in Buffalo last week. 

These hulks will be converted into 
new steel through the use of a new 
form of briquetted ferro-alloys ex- 
hibited by Electro Metallurgical Co., 
a unit of Union Carbide and Carbon 
Corp., and produced at the company’s 
plant in Niagara Falls. 

Not only will this development aid 
in clean-up campaigns in almost every 
locality in the country, but it will also 
help to produce cleaner, stronger 
steels at a lower price. 

The labor of removing these hulks 
and cutting them with the oxy-acety- 
lene blowpipe to size for shipment, 
promises also to create local employ- 
ment in many centers where such 
work is being done under the direc- 
tion of various relief and civic bodies. 


Hayes Body Shows 
$86,386 Net Loss 


DETROIT, Nov. 14—Hayes Body 
Corp. reports for quarter ended Sept. 
30 net loss of $86,386 after deprecia- 
tion, interest, etc., comparing with net 
loss of $82,730 in preceding quarter 
and net loss of $106,260 in September 
quarter of previous year. 

For nine months ended Sept. 30 net 
loss was $269,713 after taxes and 
charges against net loss of $269,696 
in first nine months of 1931. 


To Test Club's Right 
To Give Legal Aid 


CHICAGO, Nov. 16—Charging the 
Chicago Motor Club with practicing 
law in violation of the statutes, the 
Chicago Bar Association has asked the 
Supreme Court of Illinois for permis- 
sion to file information against the 
club. 

Joseph H. Braun, general counsel of 
the motor club, stated the action was 
filed to test the right of the club to 
render legal service to its members, 
which it has been doing since its incep- 
tion in 1906. 

Charles P. Megan and Erwin W. 
Roemer, president and secretary of 
the bar association, signed the charges 
and asked that the motor club be en- 
joined from the alleged practice. 
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COMING EVENTS + + 














FOREIGN SHOWS 
Glasgow, Scottish Motor Show..Nov. 11-19 
Paris, Aeronautical Show...Nov. 18-Dec. 4 


CONVENTIONS 


Natl. Battery Mfg. Assoc. Meet- 
ing—Cleveland ............ Nov. 17-19 
International Booster Clubs, De- 
SEERA A ary: Dec, 4 
American Society Mechanical En- 
gineers, New York City (An- 


Oe eae Dec. 5-9 
M.E.M.A. Annual Convention 
RE rr ree ont ae ec. 5-10 


Natl. Exposition of Power & 
Mechanical Engineering, New 
, ae re <4 Sere Dec. 5-10 
Natl. Automotive Parts Assoc...Dec. 12-14 
Rubber Mfr.’s Assoc., New York 
City, Annual Meeting 
Annual Society of Automotive 
Engineers Dinner—New York..Jan. 12 
Highway & Building Congress, 


Ee, Sere ee Jan, 16-20 
American Road Builders’ Annual, 
Ger aa 8) Jan. 16-20 


Steel Founders Soc. of America— 
Annual Meeting—Detroit...Jan. 16-21 

Annual Society of Automotive 

Engineers Meeting — Detroit 
Jan. 23-26 

American Soc. for Testing Ma- 
terials (Annual Meeting)...June 26-30 


SHOWS 
Joint M.E.M.A., M.E.W.A. and 
N.S.P.A Trade Show, De- 
ND ira tk ake atid one 4 meena Dec. 5-10 
National Automobile Show, New 
5 Ra eer re Jan, 7-14 


Pacific Automobile 
fn RTS ERE Es Jan, 7-14 


Jan, 7-15 
St. Louis, Mo., Automobile Show.Jan. 8-14 


Coe eee eee eeeereseses 


Buffalo, N. Y., Automobile Show 
Jan, 14-21 

Cleveland, Ohio, Automobile Show 
Jan, 14-21 

Newark, N. J., Automobile Show 
Jan. 14-21 

Cincinnati, Ohio, Automobile 
CE hese cavcencchdes Rane an Jan, 15-21 

Paes, Pa., Automobile 

piteeviasnckbasebaa cent Jan. 16-21 

waltiaate, Md., Automobile Show 
Jan. 21-28 

Detroit, Mich., Automobile Show, 
Jan. 21-28 

Boston, Mass., Automobile Show 
Jan, 21-28 

Hartford, Conn., Automobile Show 
Jan, 21-28 

Harrisburg, Penna., Automobile 
ET i es'n ea ewes ke bake mae Jan. 25-28 

Rochester, N Y., Automobile 
ne Se Jan, 23-28 

Washington, D. C., Automobile 
ge NPE ay ae Jan. 28-Feb. 5 


National Automobile Show, Chi- 
‘Jan. 28-Feb. 4 


ee 


Springfteld, Mass., Automobile 
MP deRG wide cae ttuens Jan. 30-Feb. 4 

Indianapolis, Ind., Automobile 
aig sah aiaia rh Dik ocd acolo Feb, 4-11 

rieges “Colo. Automobile Show 
Feb. 6-11 

Springfield, Ill., Automobile Show 
Feb. 9-11 


Kansas City Automobile Show..Feb. 11-18 
Des seotnen, Iowa, Automobile 

sia > esaaplesie iiiek tao thon Feb. 27-Mar. 4 
Seattle, “Wash. Automobile oa a 
Feb. 26-Mar. 4 
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NEW DEVELOPMENTS 


Automotive Parts, Accessories 


and 





Production 


Tools 





Special Hydraulic Feed 
Drilling and Boring Machine 


Greater accuracy with increased pro- 
duction and lower costs are possible 
with this new Natco Hydraulic Feed 
combination drilling and boring ma- 
chine, made by The National Auto- 
matic Tool Co., Richmond, Ind. In- 
cluded in its design are several fea- 
tures which make it one of the out- 
standing drilling and boring machines 
used by the automobile industry. This 
machine is being used by a prominent 


f 


bz 
motor car manufacturer for boring 
the cam and crankshaft bearing holes 
and drilling and counterboring the 
welch plug holes of a medium sized 
cast iron cylinder block. 

The two front heads are mounted 
upon special Natco type C 6 in. hy- 
draulic units, each arranged with 24 
in. of travel. Heads are type “D” 
construction and are equipped with 
roller bearing spindles arranged with 
nose adjustment. 

The rear right hand head is mounted 


upon a special Natco type C 8 in. hy- 
draulic unit arranged with 42 in. of 
travel. The head is of type “D” con- 
struction equipped with roller bearing 
mounted spindles arranged with nose 
adjustment. 


The three large units are mounted 
against and bolted to a large welded 
steel pedestal upon which is mounted 
a 4 position automatic conveyor type 
fixture arranged to hold two cylinder 
blocks in each position. The fixture is 
operated by hydraulic pressure and is 
interlocked electrically to the heads to 
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insure that all blocks are in their cor- 
rect position before the heads begin 
their various operations. 

While the heads are completing 
their cycles, the conveyor returns to 
the loading position and the operator 
again loads two cylinder blocks and the 
machine is again ready for another 
cycle. Complete control of the ma- 
chine is accomplished through the use 
of one push button station. 

Approximate production is 75 cylin- 
der blocks per hour. 





Kempsmith Hydraulic Miller 


The Kempsmith Mfg. Co., Milwaukee, 
Wis., has introduced a new hydraulic 
milling machine, the “Kemp-S-Mill.” 
It is offered in two styles, No. 1224, 
shown here, and the No. 1214 without 
the overhanging arbor and arbor har- 
ness. It offers first, a machine of size, 
design and construction to adequately 
accommodate the general run of parts 
commonly milled, bearing in mind 
large and small run lots; secondly, con- 
trol mediums reducing machine costs 
with expensive holding fixtures, as 
well as reducing the original invest- 
ment. 


Automotive Industries 


Eighteen spindle speeds in geom- 
etric progression, ranging from 32 to 
1200 r.p.m., are standard and should 
provide the proper cutting speed for 
all size cutters used in connection with 
milling iron or steel. A set of two 
gears interposed almost momentarily 
affords a high series of nine spindle 
speeds ranging from 311 to 1848 r.p.m., 
suitable for extremely small diameter 
cutters and also proper cutter speeds 
for milling brass and aluminum 
metals. The machine also is supplied 
with eight pick-off gears as standard 
equipment affording sixteen changes 
of speeds ranging from 41 r.p.m. to 
1865 r.p.m. In addition to this most 
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any spindle speed desired between the 
speed range of 32 r.p.m. and 1865 
r.p.m. may be had by merely obtaining 
the necessary pair of pick-off gears. 
The control mechanism is distinctly 
a part of the feed mechanism or feed 
cycle, all-of which is related very 





closely to that of operating a motor 
car. One lever permits determining 
whether the table or headstock is to 
be traversed. From here on the entire 
machine is controlled by means of one 
lever which controls the rate of feed 
and traverse. It also permits select- 
ing the direction of traverse and start- 
ing and stopping of the spindle rota- 
tion. 

The Kemp-S-Mill affords an auto- 
matic return of the table to the load- 
ing position after the cut is com- 
pleted. This semi-automatic cycle 
may be adjusted to function with the 
table feeding in either direction. 

Positive stop blocks having microm- 
eter adjustment for both the head- 
stock and table are standard equip- 
ment and permit most accurately set- 
ting or*controlling the distance of 
traverse of either member. They ob- 
viate the necessity of considering pos- 
sible back lash or lost motion when 
making adjustments. 

Both machines are identical except 
for table range. Floor space required 
is about 16 sq. ft. The weight of both 
is 3660 lb.; capacity of driving motor, 
3 to 5 hp. The largest diameter cut- 
ter swing under the overarm is 10 in. 


P & H Hansen Portable 
Arc Welders 


An entirely improved line of P & 
H Hansen portable arc welders is 
announced by the Harnischfeger Corp., 
Milwaukee, Wis. A new magnetic 
bridge and a unique short circuit 
winding are said to have greatly ex- 
tended the welding range, and further 
improved are recovery and arc sta- 
bility. Single operator electric motor- 
driven are welders are produced in 
100, 200, 300, 400, 600 and 800 am- 
pere sizes. Variants in stationary and 
portable types are designed to oper- 
ate on either alternating or direct 
current. 

Up to 300 ampere size units have 
the motor and generator mounted as a 
single unit to form a compact two- 
bearing machine. 
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...Four Bakelite Materials 









insulate Warner Electric Brake 
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Brake Parts insulated with or made of Bakelite Materials. Warner Electric Brake Corp., Beloit, Wis. 


IT WOULD BE difficult to mame an 
electrical insulation application 
where the material used must resist 
more destructive influences than 
those’ encountered in an electric 
automotive brake. Almost constant 
exposure in all kinds of weather, 
and the sudden and frequent sub- 
jection to the high degree of fric- 
tional heat generated by the braking 
action provide a severe test for any 
insulation. In the Warner Electric 
Brake, Bakelite Materials have met 
the test successfully. 


For impregnating the magnet coil 
Bakelite Varnish is used, and 
Bakelite Cement for holding coil 


BAKELITE CORPORATION, 247 Park Avenue, New York, N.Y.... 
BAKELITE CORPORATION OF CANADA, 


T H E MATER 
November 19, 1932 
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‘The registered wode marts shown obove disfinguish moteriols 
@eamtocwed by Botelite Corporotion Under the capital “B* & the 
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rigidly in position. The insulation 
lining of the heavy coupling socket 
is formed of Bakelite Molded, and 
more than a score of Bakelite Lam- 
inated plates, strips, bushings, and 
washers are used for insulating the 
panel assembly and controller. 


This electric brake provides an ex- 
cellent example of the variety of 
insulation problems that can be 
solved through the use of one or 
more of the Bakelite Materials. 
While differing in form, all of these 
materials provide excellent electri- 
cal insulation, and are resistant to 
high temperatures, moisture, gaso- 
line, oil, and most chemicals. They 
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do not deteriorate with age or use, 


To learn more about them write for 
illustrated descriptive Booklets 10M, 
“Bakelite Molded”, 10V,“Bakelite 
Varnish” and 10L,“Bakelite Lami- 
nated”. Copies will be mailed 
promptly upon request. 














-- 43 East Ohio Street, Chicago, III. 


Street, Toronto, Ontario, Canada 








numerical sign for infinity, or unlimited quontity N symbolizes the infinp 
umber of present ond havre uses of Botelte Corporation's product. 
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